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ENTRODTCTION. 


1. If the natural numbers are regarded as powers of ten, the 
exponents of the powers are the Common or Briggs Logarithms of 
the numbers. If A and B denote natural numbers, a and 0 their 
logarithms, then 10*= A, 10°= B; or, written in logarithmic form, 


log A=a, log B=b. 


2. The logarithm of a product is found by adding the logarithms 
of its factors. 


For, AX B =10¢X 10°= 10¢+», 
Therefore, log (A X B) =a+b=logA + log B. 


3. The logarithm of a quotient is found by subtracting the 
logarithm of the divisor from that of the dividend. 


A 10¢ 
=—=- _ = —_- —b 
For, B 10° 10¢—2®, 
A 
Therefore, log; =a—b=logA — log B. 


4. The logarithm of a power of a number is found by multiply- 
ing the logarithm of the number by the exponent of the power. 


For, An= (102)" = 10, 
Therefore, log A" = an= nlog A. 


5. The logarithm of the root of a number is found by dividing 
the logarithm of the number by the index of the root. 


Bes, VA = V10¢ = 10". 
Therefore, log VA = s we A 


6. The logarithms of 1, 10, 100, etc., and of 0.1, 0.01, 0.001, 
etc., are integral numbers. The logarithms of all other numbers 
are fractions. 
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For, 10= 1,hence log1i=0; 10-1= 0.1, hence log0.1=—1; 
10!:= 10,hence logl0=1; 10-7= 0.01, hence log 0.01 = —2; 
102= 100, hence log 100= 2; 10-8 = 0.001, hence log 0.001 = —3; 
10? = 1000, hence log 1000 = 3; and so on. 


If the number is between land _ 10, the logarithm is between Oand 1. 
If the number is between 10and_ 100, the logarithm is between land 2, 
If the number is between 100 and 1000, the logarithm is between 2and 3. 
If the number is between land 0.1, the logarithm is between 0 and —1. 
If the number is between 0.1 and 0.01, the logarithm is between —1 and —2, 
If the number is between 0.01 and 0.001, the logarithm is between —2 and —3, 
And so on. 


7. If the number is less than 1, the logarithm is negative (§ 6), 
but is written in such a form that the fractional part is always positive. 

For the number may be regarded as the product of two factors, one of 
which lies between 1 and 10, and the other is a negative power of 10; the 
logarithm will then take the form of a difference whose minuend is a positive 
proper fraction, and whose subtrahend is a positive integral number. 


Thus, 0.48 = 4.8 x 0.1. 

Therefore (§ 2), log 0.48 = log 4.8 + log 0.1 = 0.68124 —1. (Page 1.) 
Again, 0.0007 = 7 x 0.0001. 

Therefore, log 0.0007 = log 7 + log 0.0001 = 0.84510 — 4. 


The logarithm 0.84510 —4 is often written 4.84510. 


8. Every logarithm, therefore, consists of two parts: a positive 
or negative integral number, which is called the Characteristic, and 
a positive proper fraction, which is called the Mantissa. 


Thus, in the logarithm 3.52179, the integral number 38 is the characteristic, 
and the fraction .52179 the mantissa. In the logarithm 0.78254 — 2, the inte- 
gral number — 2 is the characteristic, and the fraction 0.78254 is the mantissa. 


9. If the logarithm is negative, it is customary to change the 
form of the difference so that the subtrahend shall be 10 or a multiple 
of 10. This is done by adding to both minuend and subtrahend a 
number which will increase the subtrahend to 10 or a multiple of 10. 

Thus, the logarithm 0.78254 — 2 is changed to 8.78254 — 10 by adding 8 to 


both minuend and subtrahend. The logarithm 0.92737 — 13 is changed to 
7.92737 — 20 by adding 7 to both minuend and subtrahend. 


10. The following rules are derived from § 6: — 

If the number is greater than 1, make the characteristic of the 
logarithm one unit less than the number of figures,on the left of 
the decimal point. 

If the number is less than 1, make the characteristic of the loga- 
rithm negative, and one unit more than the number of zeros between 
the decimal point and the first significant figure of the given number. 
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If the characteristic of a given logarithm is positive, make the 
number of figures in the integral part of the corresponding number 
one more than the number of units in the characteristic. ; 

If the characteristic is negative, make the number of zeros between 
the decimal point and the first significant figure of the correspond- 
ing number one less than the number of units in the characteristic. 

Thus, the characteristic of log 7849.27 = 3; 

the characteristic of log 0.087 = — 2 = 8.00000 — 10. 
If the characteristic is 4, the corresponding number has five figures in its inte- 


gral part. If the characteristic is — 3, that is, 7.00000 — 10, the corresponding 
fraction has two zeros between the decimal point and the first significant figure. 


11. The logarithms of numbers that can be derived one from 
another by multiplication or division by an integral power of 10 
have the same mantissa. 

For, multiplying or dividing a number by an integral power of 10 will 
increase or diminish its logarithm by the exponent of that power of 10; and 


since this exponent is an integer, the mantissa of the logarithm will be 
unaffected. 


Thus, log 4.6021 = 0.66296. (Page 9.) 
log 460.21 = log (4.6021 x 102) = log 4.6021 + log 102 
-= 0.66296 + 2 = 2.66296. 
log 460210 = log (4.6021 x 105) = log 4.6021 + log 105 
= 0.66296 + 5 = 5.66296. 
log 0.046021 = log (4.6021 + 102) = log 4.6021 — log 102 * 
= 0.66296 — 2 = 8.66296 — 10. 


TABLE I. 


12. In this table (pp. 1-19) the vertical columns headed N con- 
tain the numbers, and the other columns the logarithms. On page 1 
both the characteristic and the mantissa are printed. On ose: 
2-19 the mantissa only is printed. 

The fractional part of a logarithm can be expressed only approx- 
imately, and in a five-place table all figures that follow the fifth are 
rejected. Whenever the sixth figure is 5, or more, the fifth figure 
is increased by 1. The figure 5 is written when the value of the 
figure in the place in which it stands, together with the succeeding 
figures, is more than 44, but less than 5. 

Thus, if the mantissa of a logarithm written to seven places is 53287382, it is 
written in this table (a five-place table) 53287. If it is 5828751, it is written 
53288. If it is 5328461 or 5328499, it is written in this table 53285. 


Again, if the mantissa is 5824981, it is written 538250; and if it is 4999967, it 
is written 50000. 
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. 


This distinction between 5 and 5, in case it is desired to curtail 
still further the mantissas of logarithms, removes all doubt whether 
a 5 in the last given place, or in the last but one followed by a 
zero, should be simply rejected, or whether the rejection should 
lead us to increase the preceding figure by one unit. 


Thus, the mantissa 18925 when reduced to four places should be 1392; but 
13925 should be 1398. 


To Finp tHE LOGARITHM OF A GIVEN NUMBER. 


13. If the given number consists of one or two significant 
figures, the logarithm is given on page 1. If zeros follow the sig- 
nificant figures, or if the number is a proper decimal fraction, the 
characteristic must be determined by § 10. 


14. If the given number has three significant figures, it will be 
found in the column headed N (pp. 2-19), and the mantissa of its 
logarithm in the next column to the right, and on the same line. 
Thus, 

Page 2. log 145 = 2.16137, log 14500 = 4.16137. 
Page 14. log 716 = 2.85491, log 0.716 = 9.85491 — 10. 


15, If the given number has four significant figures, the first 
three will be found in the column headed N, and the fourth at the 
top of the page in the line containing the figures 1, 2, 3, etc. The 
mantissa will be found in the column headed by the fourth figure, 
and on the same line with the first three figures. Thus, 


Page 15. log 7682 = 3.88547, log 76.85 = 1.88564. 
Page 18. log 93280 = 4.96979, log 0.9468 = 9.97626 — 10. 


16. If the given number has five or more significant figures, a 
process called interpolation is required. 

Interpolation is based on the assumption that between two con- 
secutive mantissas of the table the change in the mantissa is directly 
proportional to the change in the number. 


Required the logarithm of 34237. 


The required mantissa is (§ 11) the same as the mantissa for 3423.7; there- 
fore it will be found by adding to the mantissa of 3423 seven-tenths of the 
difference between the mantissas for 3428 and 3424, 

The mantissa for 3423 is 58441. 

The difference between the mantissas for 3423 and 3424 is 12. 

Hence, the mantissa for 3423.7 is 53441 + (0.7 x 12) = 53449. 

Therefore, the required logarithm of 34237 is 4.538449, 
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Required the logarithm of 0.0015764. 


The required mantissa is the same as the mantissa for 1576.4; therefore 
it will be found by adding to the mantissa for 1576 four-tenths of the difference 
between the mantissas for 1576 and 1577. 

The mantissa for 1576 is 19756. 

The ditference between the mantissas for 1576 and 1577 is 27. 

Hence, the mantissa for 1576.4 is 19756 + (0.4 X 27) = 19767. 

Therefore, the required logarithm of 0.0015764 is 7.19767 — 10. 


Required the logarithm of 32.6708. 


The required mantissa is the same as the mantissa for 3267.08; therefore 
it will be found by adding to the mantissa for 3267 eight-hundredths of the 
difference between the mantissas for 3267 and 3268. 

The mantissa for 3267 is 51415. 

The difference between the mantissas for 3267 and 3268 is 13. 

Hence, the mantissa for 3267.08 is 51415 + (0.08 x 13) = 51416. 

Therefore, the required logarithm of 32.6708 is 1.51416. 


17. When the fraction of a unit in the part to be added to the 
mantissa for four figures is less than 0.5 it is to be neglected; when 
it is 0.5 or more than 0.5 it is to be taken as one unit. 

Thus, in the first example, the part to be added to the mantissa for 3423 is 


8.4, and the .4 is rejected. In the second example, the part to be added to the 
mantissa for 1576 is 10.8, and 11 is added. 


To Finp THE ANTILOGARITHM; THAT IS, THE NUMBER CORRE- 
SPONDING TO A GIVEN LOGARITHM. 


18. If the given mantissa can be found in the table, the first 
three figures of the required number will be found in the same line 
with the mantissa in the column headed N, and the fourth figure at 
the top of the column containing the mantissa. 

The position of the decimal point is determined by the charac- 
teristic (§ 10). 


Find the number corresponding to the logarithm 0.92002. 


Page 16. The number for the mantissa 92002 is 8318. 
The characteristic is 0; therefore, the required number is 8.318. 


Find the number corresponding to the logarithm 6.09167. 
| Page 2. The number for the mantissa 09167 is 1235. 
The characteristic is 6; therefore, the required number is 1235000. 


Find the number corresponding to the logarithm 7.50325 — 10, 


Page 6. The number for the mantissa 50325 is 3186. 
The characteristic is — 3; therefore, the required number is 0.003186. 


Viii LOGARITHMS. 


19. If the given mantissa cannot be found in the table, find 
in the table the two adjacent mantissas between which the given 
mantissa lies, and the four figures corresponding to the smaller of 
these two mantissas will be the first four significant figures of the 
required number. If more than four figures are desired, they may 
be found by interpolation, as in the following examples : 


Find the number corresponding to the logarithm 1.48762. 


Here the two adjacent mantissas of the table, between which the given man- 
tissa 48762 lies, are found to be (page 6) 48756 and 48770. The corresponding 
numbers are 3073 and 8074. The smaller of these, 3073, contains the first four 
significant figures of the required number. 

The difference between the two adjacent mantissas is 14, and the diftenanes 
between the corresponding numbers is 1. 

The difference between the smaller of the two adjacent mantissas, 48756, 
and the given mantissa, 48762, is 6. Therefore, the number to be annexed to 
3073 is ;, of 1 = 0.428, and the fifth significant figure of the required number 
is 4, 

Hence, the required number is 30.734. 


Find the number corresponding to the logarithm 7.82326 — 10. 


The two adjacent mantissas between which 82326 lies are (page 13) 82321 
and 82328. The number corresponding to the mantissa 82321 is 6656. 

The difference between the two adjacent mantissas is 7, and the difference 
between the corresponding numbers is 1. 

The difference between the smaller mantissa, 82321, and the given mantissa, 
82326, is 5. Therefore, the number to be annexed to 6656 is } of 1 = 0.7, and 
the fifth significant figure of the required number is 7. 

Hence, the required number is 0.0066567. 


In using a five-place table the numbers corresponding to man- 
tissas may be carried to five significant figures, and in the first 
part of the table to six figures.* 


20. The logarithm of the reciprocal of a number is called the 
Cologarithm of the number. 
If A denotes any number, then 


eolog A = log | =log 1—log A (§ 3) =—log A. 


Hence, the cologarithm of a number is equal to the logarithm of 
the number with the minus sign prefixed, which sign affects the 
entire logarithm, both characteristic and mantissa. 

*In most tables of logarithms proportional parts are given as an aid to 
interpolation ; but. after a little practice, the operation can be performed nearly 


as rapidly without them. Their omission allows a page with larger-faced type 
and more open spacing, and consequently less trying to the eyes. 
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In order to avoid a negative mantissa in the cologarithm, it is 
customary to substitute for —log A its equivalent 


(10 —log 4) — 10. 


Hence, the cologarithm of a number is found by subtracting the 
logarithm of the number from 10, and then annexing —10 to the 
remainder. 

The best way to perform the subtraction is to begin on the left 
and subtract each figure of log A from 9 until we reach the last 
significant figure, which must be subtracted from 10. 

If log A is greater in absolute value than 10 and less than 20, 
then in order to avoid a negative mantissa, it is necessary to write 
—log A in the form 

(20 —-log 4) — 20: 


So that, in this case, colog A is found by subtracting log A from 
20, and then annexing — 20 to the remainder. 


Find the cologarithm of 4007. 


10 10 
Page 8. log 4007 = 3.60282 
colog 4007 = 6.39718 — 10 


Find the cologarithm of 103992000000. 


20 FA) 
Page 2. log 103992000000 = 11.01700 
colog 108992000000 = 8.98300 — 20 


If the characteristic of log A is negative, then the subtrahend, 
— 10 or — 20, will vanish in finding the value of colog A. 


Find the cologarithm of 0.004007. 


10 — 10 
log 0.004007 = 7.60282 — 10 
colog 0.004007 = 2.39718 


With practice, the cologarithm of a number can be taken from 
the table as rapidly as the logarithm itself. 

By using cologarithms the inconvenience of subtracting the log- 
arithm of a divisor is avoided. For dividing by a number is 
equivalent to multiplying by its reciprocal. Hence, instead of 
subtracting the logarithm of a divisor its cologarithm may be 
added. 


LOGARITHMS. 


Fird the logarithms of : 


1 6170: 
2. 0.617. 
3. 2867. 


6. 7004. 


EXERCISES. 
4. 85.76. 7. 0.8694. 10. 67.3208. 
5. 296.8. 8. 0.5908. 11. 18.5283. 
9. 73248. 12. 0.0042008. 


Find the cologarithms of : 


13. 72433. 
14. 802.376. 
15. 15.7643. 


16. 869.278. 19. 0.002403. 
17. 154000. 20. 0.000777. 
18. 70.0426. 21. 0.051828. 


Find the antilogarithms of : 


22. 2.47246. 
23. 7.89081. 
24. 2.91221. 


25. 1.26784. 28. 9.79029 — 10. 
26. 3.79029. 29. 7.62328 — 10. 
27, 5.18752. 30. 6.15465 — 10, 


COMPUTATION BY LOGARITHMS. 


21. (1) Find the value of a, if e=72214 x 0.08203. 


Page 14. log 72214 = 4.85862 
Page 16, log 0.08203 = 8.91397 — 10 
By § 2. log x = 3.77259 
Page 11. x = 5923.63 


(2) Find the value of x, if e=5250 + 23487. 


Page 10. 


Page 4. 
Page 4. 


(3) Find the value of 2, if e= 


Page 15. 


Page 9. 


Page 11. 
Page 17. 


Page 6. 
Page 4. 
Page 5. 


log 5250 = 3.72016 
colog 23487 = 5.62917 — 10 
log x = 9.34933 — 10 = log 0.22353 
0 ® = 0.22353 


7.56 X 4667 X 567 
899.1 X 0.00337 X 23435 


log 7.56 = 0.87852 

log 4667 = 3.66904 

log 567 = 2.75358 
colog 899.1 = 7.04619— 10 


colog 0.00337 = 2.47237 
colog 23435 = 5.63013 — 10 
log & = 2.44983 = log 281.78 
a = 281.73, 
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(4) Find the cube of 376. 


Page 7. log 376 = 2.57519 

Multiply by 3 \§ 4), 3 

Page 10. log 8768 = 7.72557 = log 53158600 
“. 3768 = 53158600 


(5) Find the square of 0.003278. 


Page 6. log 0.003278 = 7.51561 — 10 
2 

Page 2. log 0.003278? = 15.03122 — 20 = log 0.000010745 
.. 0.003278? = 0.000010745. 


(6) Find the square root of 8322. 


Page 16. log 8322 = 3.92023 

Divide by 2 (§ 5), 2)3.92023 
log V8322 = 1.96012 = log 91.226 

. V8322 = 91.226. 


If the given number is a proper fraction, its logarithm will have 
as a subtrahend 10 or a multiple of 10. In this case, before divid- 
ing the logarithm by the index of the root, both the subtrahend and 
the number preceding the mantissa should be increased by such a 
number as will make the subtrahend, when divided by the index of 
the root, 10 or a multiple of 10. 


(7) Find the square root of 0.000043641. 


Page 8. log 0.000043641 = 5.63989 — 10 
10 —10 
Divide by 2 (§ 5), 2)15.63989 — 20 
Page 13. log V0.000043641 = 7.81995 — 10 = log 0.0066062 


. V0.000043641 = 0.0066062. 


(8) Find the sixth root of 0.076553. 


Page 15. log 0.076553 = 8.88397 — 10 
50 — 50 
Divide by 6 (§ 5), , 6)58.88397 — 60 
Page 13. log Vy 0.076558 = 9.81400 — 10 = log 0.65163 


-. V0.076553 = 0.65163. 


EXERCISES. 


Find by logarithms the value of: 


45607 5.6123 2.567 


1. 31045 - * 0.01987 - * 0.05786" 
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0.06547 
74.938 X 0.05938 


4.657 X 0.08467 | 
" 3.908 x 0.07189 


0.0075389 x 0.0079 | 
0.00907 x 0 009784 


812 x 7.18 x 81.82. 
519 X 8.27 x 5.132 


0.007 x 57.83 X 28.13. 
9.317 X 00.28 X 476.5 


5.55 X 0.0007632 x 0.87654 
2.79 X 0.0009524 x 1.46785 


0.003457 X 43.387 x 99.2 X 0.00025. 
0.005824 x 15.724 X 1.88 x 0.00089 


11, ¢/22:815 X 29.36 X 0.007 x 0.62487 , 

* V0.00072 x 9.236 x 5.924 x 3.0007 
12 Vee X 0.031416 X 0.0031416 _ 
1.7285 X 0.017285 x 0.0017285 


10. 


TABLE II. 


22. This table (page 20) contains the value of the number 7, 
its most useful combinations, and their logarithms. 


Find the length of an are of 47° 32' 57" in a unit circle. 


47° 82’ 57” = 171177” 
log 171177 = 6.28844 


log + = 4.68557 — 10 
log are 47° 32’ 57” = 9.91901 — 10 = log 0.82994 
“length of are = 0.82994. 
Find the angle if the length of its are in a unit circle = 0.54986, 


log 0.54936 = 9.73986 — 10 
colog = log a” = 5.381445 


log angle = 6.05429 = log 118816 
“ angle = 113316” = 31° 28’ 36”. 
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23. The relations between arcs and angles given in Table IL 
are readily deduced from the circular measure of an angle. 
In Circular Measure an angle is defined by the equation 


mes eee 
angle = panna ’ 
in which the word are denotes the length of the are corresponding 
to the angle, when both are and radius are expressed in terms of 
the same linear unit. 

Since the are and radius for a given angle in different circles 
vary in the same ratio, the value of the angle given by this equa- 
tion is independent of the value of the radius. 

The angle which is measured by a radius-are is called a Radian, 
and is the angular unit in circular measure.’ 


Since C=27rR, it follows that eo = 2 7, and nae a. Therefore, 


R R 
If the arc = circumference, the angle = 2.7. 
If the are = semicircumference, the angle =. 
If the arc = quadrant, the angle=437.. | 
If the arc = radius, the angle = 1. 


Therefore, 7 = 180°, 47 = 90°, 47 = 60°, 7 = 45°, 3 7 =30°, 
4 7 = 224°, and so on. ate 
Since 180° in common measure equals 7 units in circular measure, 


, Tis ae 
1° in common measure = 80 units in circular measure ; 


° 


in common measure. 


1 unit in circular measure = 


By means of these two equations, the value of an angle expressed 
in one measure may be changed to its value in the other measure. 
Thus, the angle whose are is equal to the radius is an angle of 


° 


=” , or 57° 17! 45", 


1 unit in circular measure, and is equal to 


very nearly. 


TABLE II. 


24, This table (pp. 21-49) contains the logarithms of the trigo- 
nometric functions of angles. In order to avoid negative character- 
istics, the characteristic of every logarithm is printed 10 too large. 
Therefore, —10 is to be annexed to each logarithm. 

On pages 28-49 the characteristic remains the same throughout 
each column, and is printed at the top and the bottom of the column. 
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But on pp. 30, 49, the characteristic changes one unit in value at the 
places marked with bars. Above these bars the proper characteristic 
is printed at the top, and below them at the bottom, of the column. 


25. On pages 28-49 the log sin, log tan, log cot, and log cos, of 
1° to 89°, are given to every minute. Conversely, this part of the 
table gives the value of the angle to the nearest minute when 
log sin, log tan, log cot, or log cos is known, provided log sin or 
log cos lies between 8.24186 and 9.99993, and log tan or log cot 
lies between 8.24192 and 11.75808. 

If the exact value of the given logarithm of a function is not 
found in the table, the value nearest to it is to be taken, unless 
interpolation is employed as explained in § 26. 

If the angle is less than 45° the number of degrees is printed at 
the top of the page, and the number of minutes in the column to 
the left of the columns containing the logarithm. If the angle 
is greater than 45°, the number of degrees is printed at the bottom 
of the page, and the number of minutes in the column to the right 
of the columns containing the logarithms. 

If the angle is less than 45°, the names of its functions are 
printed at the top of the page; if greater than 45°, at the bottom 
of the page. Thus, 


Page 38. log sin 21° 377= 9.56631 — 10. 

Page 45. log cot 36° 53’ = 10.12473 — 10 = 0.12478. 

Page 37. log cos 69° 14°= 9.54969 — 10. 

Page 49. log tan 45° 59’ = 10.01491 — 10 = 0.01491. 

Page 48. If log cos = 9.87468 — 10, angle = 41° 28’. 

Page 34. If log cot = 9.389353 — 10, angle = 76° 6’. 
- If log sin = 9.47760 — 10, the nearest log sin in the table is 9.47774 — 10 
(page 36), and the angle corresponding to this value is 17° 29’. 

If log tan = 0.76520 = 10.76520 — 10, the nearest log tan in the table is 
10.76490 — 10 (page 32), and the angle corresponding to this value is 80° 15’. 


26. If it is desired to obtain the logarithms of the functions of 
angles that contain seconds, or to obtain the value of the angle in 
degrees, minutes, and seconds, from the logarithms of its functions, 
interpolation must be employed. Here it must be remembered 
that, 

The difference between two consecutive angles in the table 
is 60". 

Log sin and log tan increase as the angle increases; log cos and 
log cot diminish as the angle increases. 


INTRODUCTION. XV 


Find log tan 70° 46’ 8”. 


Page 37. log tan 70° 46’ = 0.457381. 

The difference between the mantissas of log tan 70° 46’ and log tan 70° 47’ 
is 41, and ,8, of 41 = 5. 

As the function is increasing, the 5 must be added to the figure in the fifth 
place of the mantissa 45731; and 

Therefore log tan 70° 46’ 8” = 0.457386. 


Find log cos 47° 35! 4". 


Page 48. log cos 47° 35’ = 9.82899 — 10. 

The difference between this mantissa and the mantissas of the next log cos 
is 14, and 4 of 14=1. 

As the function is decreasing, the 1 must be subtracted from the figure in the 
fifth place of the mantissa 82899 ; and 

Therefore log cos 47° 35’ 4” = 9.82898 — 10. 


Find the angle for which log sin = 9.45359 — 10. 


Page 35. The mantissa of the nearest smaller log sin in the table is 45334. 

The angle corresponding to this value is 16° 30’. 

The difference between 45334 and the given mantissa, 45359, is 25. 

The difference between 45334 and the next following mantissa, 45377, is 43, 
and 25 of 60” = 35”. 

As the function is increasing, the 35” must be added to 16° 30’; and the - 
required angle is 16° 30’ 35”. 


Find the angle for which log cot = 0.73478. 


Page 82. The mantissa of the nearest smaller log cot in the table is 73415. 

The angle corresponding to this value is 10° 27’. 

The difference between 73415 and the given mantissa is 63. 

The difference between 75415 and the next following mantissa is 71, and $$ 
of 60” = 53”. 

As the function is decreasing, the 53” must be subtracted from 10° 27’; and 
the required angle is 10° 26’ 7”. 


EXERCISES. 
Find 
1. logsin 30° 8 9”. 9. log tan 25° 27’ 47”, 
2. log sin 54°? 54’ 40”. 10. log cos 56° 11’ 57”, 
38. log cos 48° 32’ 31”. 11. log cot 62° 0’ 4” 
4. log cos 69° 25’ 11”. 12. log cos 75° 26’ 58”. 
5. log tan32° 917%. 13. log tan 38° 27’ 13”. 
6. log tan50° 2’ 2”. 14. log cot 81° 55’ 24”. 
7. log cot 44° 33’ 17”. 15. log tan 89° 46’ 35”. 
8. log cot 55° 9 32”, 16. log tan 1° 25’ 56”. 
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Find the angle A if 


17. logsin A= 9.70075. 25. logcos A= 9.40008. 
18. logsin A= 9.91289. 26. log cot d= 9.78815. 
19. log cos A = 9.86026. 27. logcos A= 9.34301. 
20. logcosA = 9.54595. 28. log tan A = 10.52288. 
21. log tan A= 9.79840. 29. log cot A= 9.65349. 
22. log tan A = 10.07671. 30. logsin A= 8.39316. 
23. log cot A = 10.00675. 31. logsin A= 8.06678. 
24. log cot A= 9.84266. 82. log tana = 8.11148. 


27. If log sec or log ese of an angle is desired, it may be found 
from the table by the formulas, 


sec A = " L ; hence, log sec_4 =colog cos A. 


os A 
1 , 
esc A = SAE hence, log ese 4 = colog sin A. 


Page 31. logsec 8° 28’ = colog cos 8° 28’ = 0.00476. 
Page 42. log esc 59° 36’ 44” = colog sin 59° 36’ 44” = 0.06418. 


28. If a given angle is between 0° and 1°, or between 89° and 90°; 
or, conversely, if a given log sin or log cos does not lie between the 
limits 8.24186 and 9.99993 in the table; or, if a given log tan or 
log cot does not lie between the limits 8.24192 and 11.75808 in the 
‘table; then pages 21--24 of Table III. must be used. 

On page 21, log sin of angles between 0° and 0° 3’, or log cos of 
the complementary angles between 89° 57' and 90°, are given to 
every second; for the angles between 0° and 0° 3’, log tan = log sin, 
and log cos = 0.00000; for the angles between 89° 57’ and 90°, 
log cot = log cos, and log sin=0.00000. 

On pages 22-24, log sin, log tan, and log cos of angles between 
0° and 1°, or log cos, log cot, and log sin of the complementary 
angles between 89° and 90°, are given to every 10”. 

Whenever log tan or log cot is not given, they may be found by 
the formulas, 


log tan =colog cot. log cot = colog tan. 


Conversely, if a given log tan or log cot is not contained in the 
table, then the colog must be found; this will be the log cot or 
log tan, as the case may be, and will be contained in the table. 

On pages 25-27 the logarithms of the functions of angles 
between 1° and 2°, or between 88° and 90°, are given in the manner 
employed on pages 22-24. These pages should be used if the angle 
lies between these limits, and if not only degrees and minutes, but 
degrees, minutes, and multiples of 10” are given or required. 
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When the angle is between 0° and 2°, or 88° and 90°, and a 
greater degree of accuracy is desired than that given by the table, 
interpolation may be employed; but for these angles interpolation 
does not always give true results, and it is better to use Table LV. 


Find log tan 0° 2' 47", and log cos 89° 37' 20”. 


Page 21. logtan 0° 2’ 47” = log sin 0° 2’ 47” = 6.90829 — 10. 
Page 23. log cos 89° 37’ 20” = 7.81911 — 10. 


Find log cot 0° 2' 15". 


10 — 10 
Page 21. log tan 0°2’15”% = 6.81591—10 
Therefore, log cot 0° 2’ 15% = 3.18409 
Find log tan 89° 38! 30”. 
10 —10 


Page 25. log cot 89° 38’ 30” = 7.79617 — 10 
Therefore, log tan 89° 38’ 30” = 2.20383 

Find the angle for which log tan =6.92090 — 10. 
Page 21. The nearest log tan is 6.92110 — 10. 
The corresponding angle for which is 0° 2’ 52”. 

Find the angle for which log cos =7.70240 — 10. 
Page 22. The nearest log cos is 7.70261 — 10. 
The corresponding angle for which is 89° 42’ 40”. 

Find the angle for which log cot = 2.37368. 


This log cot is not contained in the table. 

The colog cot = 7.62632 — 10 = log tan. 

The log tan in the table nearest to this is (page 22) 7.62510 — 10, and the 
angle corresponding to this value of log tan is 0° 14’ 30”. 


29. If an angle x is between 90° and 360°, it follows, from 
formulas established in Trigonometry, that, 


between 90° and 180°, 
log sin x=log sin (180°—2), 
log cos x =log cos (180° —2),, 
log tan x = log tan (180° — 2),, 
log cot x = log cot (180° —2),,; 


between 180° and 270°, 
log sin x=log sin (a —180°),, 
log cos x =log cos (a — 180°),, 
log tan x = log tan (a — 180°), 
log cot x=log cot («—180°); 


between 270° and 360°, 
log sin x= log sin (360° — z),, 
log cos x= log cos (360° — 2), 
log tan x = log tan (360° — 2),, 
log cot x =log cot (360° — 2),. 
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The letter n is placed (according to custom) after the logarithms 
of those functions which are negative in value. 

The above formulas show, without further explanation, how to 
find by means of Table III. the logarithms of the functions of any 
angle between 90° and 360°. 

Thus, log sin 137° 45’ 22” = log sin 42° 14’ 38” = 9.82756 — 10. 

log cos 137° 45’ 22” = log, cos 42° 14’ 38” = 9.86940, — 10. 
log tan 137° 45’ 22” = log, tan 42° 14’ 38” = 9.95815, — 10. 
log cot 137° 45’ 22” = log, cot 42° 14’ 38” = 0.04185,. 

log sin 209° 32’ 50” = log, sin 29° 32’ 50” = 9.69297, — 10. 
log cos 380° 27’ 10” = log cos 29° 32’ 50” = 9.93949 — 10. 

Conversely, to a given logarithm of a trigonometric function 
there correspond between 0° and 360° four angles, one angle in 
each quadrant, and so related that if « denote the acute angle, the 
other three angles are 180° — a, 180° +, and 360° — 2. 

If besides the given logarithm it is known whether the function 
is positive or negative, the ambiguity is confined to two quadrants, 
therefore to two angles. 

Thus, if the log tan = 9.47451 — 10, the angles are 16° 36’ 17” in Quadrant I. 
and 196° 36’ 17” in Quadrant III.; but if the log tan = 9.47451, — 10, the angles 
are 163° 23’ 48” in Quadrant II. and 348° 23’ 43” in Quadrant IV. 

To remove all ambiguity, further conditions are required, or a 
knowledge of the special circumstances connected with the problem 
in question. 


TABLE IV. 


30. This table (page 50) must be used when great accuracy is 
desired in working with angles between 0° and 2°, or between 88° 
and 90°. 

The values of S and T are such that when the angle a is 
expressed in seconds, 

S =log sina—loga", 
T = log tan a— log a". 
Hence follow the formulas given on page 50. 


The values of S and T are printed with the characteristic 10 too 
large, and in using them —10 must always be annexed. 


Find log sin 0° 58' 17". Find log cos 88° 26! 41.2". 
0° 58’ 17” = 3497” 90° — 88° 26’ 41.2” = 1° 33’ 18.8” 
log 3497 = 3.54370 = 5598.8” 
S = 4.68555 — 10 log 5598.8 = 3.74809 
log sin 0° 58’ 17” = 8.22925 — 10 S = 4.68552 — 10 


] log cos 88° 26’ 41.2” = 8.43361 — 10 
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Find log tan 0° 52! 47.5". Find log tan 89° 54' 37.362". 
0° 52’ 47.5” = 8167.5” 90° — 89° 54’ 87.862” = 0° 5’ 22.638” 
log 3167.5 = 3.50072 = 322.638” 
T = 4.68561 — 10 log 322.638 = 2.50871 
log tan 0° 52’ 47.5” = 8.18633 — 10 T = 4.68558 — 10 


log cot 89° 54’ 37.362” = 7.19429 — 10 
log tan 89° 54’ 37.362” = 2.80571 


Find the angle, if log sin = 6.72306 — 10. 


6.72306 — 10 
S = 4.68557 — 10 
Subtract, 2.03749 = log 109.015 
109.015” = 0° 1’ 49.015”. 


Find the angle for which log cot = 1.67604. 


colog cot = 8.32396 — 10 
T = 4.68564 — 10 
Subtract, 3.63832 = log 4348.3 
4348.3” = 1° 12’ 28.3”. 


Find the angle for which log tan = 1.55407. 


colog tan = 8.44593 — 10 
T = 4.68569 — 10 
Subtract, 3.76024 = log 5757.6 
5757.67 = 1° 35’ 57.6”, 
and 90°— 1° 35’ 57.6” = 88° 24’ 2.4”. 
Therefore, the angle required is 88° 24’ 2.4”. 


TABLE V. 


$1. This table (p. 51), containing the circumferences and areas 
of circles, does not require explanation. 


TABLE VI. 


32. Table VI. (pp. 52-69) contains the natural sines, cosines, 
tangents,,and cotangents of angles from 0° to 90°, at inter- 
vals of 1’... If greater accuracy is desired it may be obtained 
by interpolation. 


Nore. In preparing the preceding explanations, we have made free use 
of the Logarithmic Tables by F. G. Gauss. For Table VI. we are indebted 
to D. Carhart. 


TABLE VIL. | 
33. This table (pp. 70-75) gives the latitude and departure to 


three places of decimals for distances from 1 to 10, corresponding 
to bearings from 0° to 90° at intervals of 15!. 


et 
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If the bearing does not exceed 45° it is found in the /eft-hand 
column, and the designations of the columns under “ Distance” 
are taken from the top of the page; but if the bearing exceeds 
45°, it is found in the right-hand column, and the designations 
of the columns under “ Distance” are taken from the bottom of 
the page. 

The method of using the table will be made plain by the follow- 
ing examples : — 


(1) Let it be required to find the latitude and Su of the 
course N. 35° 15! E. 6 chains. 


On p. 75, left-hand column, look for 35° 15’; opposite this bearing, in the 
vertical column headed ‘‘ Distance 6,’’ are found 4.900 and 3.463 under the 
headings ‘‘ Latitude’’ and ‘‘ Departure’’ respectively. Hence, latitude or 
northing = 4.900 chains, and departure or easting = 3.463 chains. 


(2) Let it be required to find the latitude and departure of the 
course 8. 87° W. 2 chains. 


As the béaring exceeds 45°, we look in the right-hand column of p. 70, and 
opposite 87° in the column marked ‘‘ Distance 2”’ we find (taking the designa- 
tions of the columns from the bottom of the page) latitude = 0.105 chains, and 
departure = 1.997 chains. Hence, latitude or southing = 0.105 chains, and 
departure or westing = 1.997 chains. 


(8) Let it be required to find the latitude and departure of the 
course N. 15° 45’ W. 27.36 chains. 


In this case we find the required numbers for each figure of the distance 
separately, arranging the work as in the following table. In practice, only the 
last columns under ‘‘ Latitude ’’ and ‘‘ Departure’ are written. 


DISTANCE, LATITUDE. DEPARTURE. 


20 =2x10 1.925 X 10 = 19,25 0.5438 X 10 = 5.48 
7 6.737 1.90 
0.3 =3+10 2.887 +10 = 0.289 0.814 +10 = 0.081 
0.06 = 6 + 100 5.775 + 100 = 0.058 1.628 + 100 = 0.016 


27.36 26.334 7.427 


Hence, latitude = 26.334 chains, and departure = 7.427 chains. 


TABLE L 


COMMON OR BRIGGS LOGARITHMS 


OF THE 


Neer Ae IN UT is nie 


From 1 to 10000. 


1—100 


N log 
1 0.00000. V.32.223 1. 78 533 
2 0.30103 22 1. 34 249 62 1.79239 
3 0.47712 23 1. 36173 63 1.79934 
4 0. 60 206 oA 1. 38.021 64 1.80618 
5 0.69897 1. 39 794 1. 81 291 
6 0.77815 1.41 497 1. 81 954 
7 0. 84,510 278 W438 136 67 1.82607 
8 0. 90309 28 1.44716 Gon Le Ss251 
9 0.95 424 29 1. 46 240 69 1.83885 
1 tay 7L2 70 1.84510 


ity. ert 15495136 GA 8oel26 
1. 07 918 52) Ae SOa1S 72 1585783 
Too S351. SSS. - 73 1.86332 
Pe enGs Bie Leste 7%, 15°86:923 
L. oo Ll. 54407 YS 1..67 506 


dy 36 1.55 630 76 1.88081 
1. 23 045 Sf) tl o6.520 77 «1. 88 649 
1. 25.527 38 1.57978 io Ned 209 
1. 27 875 59 a9 HOG 12 glcS9 763 
1b. 40 1. 60206 80 1. 90 309 


A 


log 


100 —150 


N 0 
100 | 00000 
101 | 00432 
102 | 00860 
103 | 01284 
104 | 01703 
105 | .02-119 
106 | 02531 
107 | 02938 
108 | 03342 
109 | 03743 
110 | 04139 
111 | 04532 
112 | 04922 
113 | 05308 
114 | 05690 
115 | 06 070. 
116 | 0644 
117, | 06819 
118 | 07188 
119 | 07555 
120 | 07918 
121 | 08279 
122 | 08636 
123 | 08991 
124 | 09342 
125 | 09691 
126 | 10037 
127 | 10380 
128 | 10721 
129 | 11059 
130 | 11394 
ak.) 1b927 
132 | 12057 
133 | 12385 
134 | 12710 
135 | 13033 
136 | 13354 
137 | 13672 
138 | 13988 
139 | 14301 
140 | 14613 
141 | 14922 
142 | 15229 
143 | 15534 
144 | 15836 
16 137 
M6 16 435 
147 | 16732 
148 | 17026 
149 | 17319 
150 | 17609 
N oO 


10 755 


10 789 


11 093-11 126 


11 428 


17 638 
1 


11 461 
11 793 
12 123 
12 450 
12 775 


13 098 
13 418 
13 735 
14 051 
14 364 


14 675 
14 983 
15 290 
15 594 
15 897 


16 197 
16 495 
16791 


17114 171 
17 406 17 435 


17 696 17725 


11 261 


11 594 
11 926 
12 254 
12 581 
12 905 


13 226 
13 545 
13 862 
14176 
14 489 


14 799 
15 106 
15 412 
15 715 
16 017 


16 316 
16 613 
16 909 
17 202 
17 493 


17 782 


6 


100 — 150 


16 346 
16 643 
16 938 
17 231 
17 522 


17811 


7 


15 776 
16 077 


16 376 
16 673 
16 967 
17 260 
17551 


17 840 


oe 


150— 200 


N 0 
150 17 609 
151 17 898 
152 18 184 
153 18 469 
154, 18 752 
155 19 033 
156 19 312 
157 19 590 
158 19 866 
159 20 140 
160 20 412 
161 20 683 
162 20 952 
163 Zl ZI9 
16+ 21 484 
165 21 748 
166 22011 
167 22 272 
168 22 531 
169 22 789 
170 23 045 
171 23 300 
172 23 553 
LS 23 805 
174 24 055 
175 24 304 
176 24 551 
evZ 24 797 
178 25 042 
dB fe 25 285 
180 | 25527 
181 25 768 
182 26 007 
183 26 245 
184 26 482 
185 26 717 
186 26 951 
187 127 184 
188 27 416 
189 27 646 
190 | 27875 
191 28 103 
192 28 330 
193 28 556 
194: 28 780 
195 | 29003 
196 29 226 
197 A ia wh 
198 29 667 
199 29 885 


290° 30 103 


N oO 


18 498 
18 780 


19 061 


2 19340 


19618 
19 893 
20 167 


20 439 
20 710 
20 978 
2 245 
21511 


21.775 
22 037 
22 298 
22.557 
22 814 


5 23070 


23 325 
23 578 


5S 23 830 


24 080 


24 329 
24°576 
24 822 
25 066 
25 310 
25 551 
25 792 
26 031 
26 269 
26 505 


26 741 
26 975 
27 207 
21 439 
27 669 


27 898 
28 126 
28 353 
28 578 
28 803 


29 026 
29 248 
29 469 
29 688 


18 526 
18 808 
19 089 
19 368 
19 645 
19 921 
20 194 


20 466 
20 737 
21 005 
21 272 
21 537 


21 801 
22 063 
22 324 
22 583 
22 840 


23 096 
23 350 
23 603 
23 855 
24 105 


24. 353 
24 601 
24 846 
25 091 
25 dot 


25 575 
25 816 
26 055 
26 293 
26 529 


26 764+ 
26 998 
27 231 
27 462 
27 692 


27 921 
28 149 
28 375 
28 601 
28 825 


29 048 
29 270 
29 497 
29 710 


29 90 -42r4,"29 


30 27 477.6 


17 696 
17 984 
18 270 
18 554 
18 837 
19117 
19 396 
19 673 
19 948 
20 222 


20 493 
20 763 
21 032 
21.299 
21 56+ 


21 827 
22 089 
22 350 
22 608 
22 866 


23 121 
23 376 
23 629 
23 880 
24 130 


24 378 
24 625 
24 871 
25 115 
25 358 


25 600 
25 840 
26 079 
26 316 
26 553 


26 788 
27 021 
27 254 
27 485 
Zi 115 


27 944 
28 171 
28 398 
28 623 
28 847 


29 070 
29 292 
29 513 
29.732 
29 951 


30 168 


18 298 
18 583 
[8865 


19 145 
19 424 
19 700 
19 976 
20 249 
20 520 
20 790 
21 059 
21 325 
21 590 


21 854 
22115 
22 376 
22 634 
22 891 


23 147 
23 401 
23 654 
23 905 
24155 


24 403 
24 650 
24 895 
2139 
25 382 


25 624 
25 864 
26 102 
26 340 
26 576 


26 811 
27 O45 
21 2dd 
27 508 
27 738 


27 967 
28 194 
28 421 
28 646 
28 870 


29 092 
29 314 
29.535 
YAS a 
29 973 


30 190 


5 


17 754 
13 O41 
18 327 
18 611 
18 893 


19173 
19451 
19 728 
20 003 
20 276 


20 548 
20 817 
21 085 
21 352 
21 617 


21 880 
22 141 
22 401 
22 660 
22 917 


23 Vi2 
23 426 
23 679 
23 930 
24 180 


24 428 
24 674 
24 920 
25 164 
25 406 


25 648 
25 888 
26 126 
26 364 


~ 26600 


26 834 
27 068 
27 300 
27 531 
27 761 


27 989 
23.217 
28 443 
28 668 
28 892 


29 115 
29 336 


6 


17 782 
18 070 
18 355 
18 639 
18 921 


19 201 
19 479 
19 756 
20 030 
20 303 


20 575 
20 844 
21 112 
21 378 
21 643 


21 906 
22 167 
22 427 
22 686 
22.943 


23 198 
23 452 
23 704 
23°955 
24 204 


24 452 
24 699 
24.944 
25 188 
25 431 


25 672 
25 912 
26 150 
26 387 
26 623 


26 858 
27 091 
27 323 
27 554 
27 784 


28 012 
28 240 
28 466 
28 691 
28 914 


22137 
29 358 


7 


17 811 
18 099 
18 384 
18 667 
18 949 


19 229 
19 507 
19 783 
20 058 
20 330 


20 602 
20 871 
21139 
21 405 
21 669 


21 932 
22 194 
22 453 
22 712 
22 968 


231223 
Zoid 
23729 
23 980 
24 229 


24477 
24 724 
24 969 
25 212 
Zoi too. 


25 696 
25 935 
2617/4 
26 411 
26 647 


26 881 
27 114 
27 346 
27 577 
27 807 


28 035 
28 262 
28 488 
28 713 
28 937 


29,159 
29 380 


8 
17 840 
18127 
18 412 
18 696 
18 977 


19: 257 
19535 
19 811 
20 085 
20 358 


20 629 
20 898 
21 165 
21 431 
21 696 


21958 
22 220 
22 479 
22 737 
22 994 


23 249 
23 502 
23 754 
24 005 
24 254 


24 502 
24 748 
24 993 
25 237 
25/479 


25 720 
25 959 
26 198 
26 435 
26 670 


26 905 
27 138 
27 370 
27 600 
27 830 


28 058 


28 285 


9 


17 869 
18 156 
18441 
18 724 
19 005 
19 285 
19 562 
19 838 
20 112 
20 385 


20 656 
20 925 
21192 
21 458 


21722 © 


21 985 
22 246 
22 505 
22 763 
23 019 


23 274 
23 528 
Za 419 
24 030 
24 279 


ZA 527 
24. 773 
25 018 
25 261 
25 503 


25.744 
25 983 
26 221 
26 458 
26 694 


26 928 
27 161 
27 393 
27 623 
27 852 


28 081 
28 8 
S 


28511 285 


28 735 
28 959 


29 181 
29 403 
29 623 
29 842 
30 060 


5 30276 


28 758 
28 981 


29 203 
29 425 
29 645 
29 863 
30 081 


30 298 


ee eee 


ey 


‘> 


200— 250 


30168 30190 
30 384 30406 
30600 30621 
30814 30835 
31027 31048 


31 239 31 260 
31450 31471 
31660 31681 
31869 31890 
32077 32098 


32 284 32305 
32490 32510 
32695 32715 
32 899. 32919 
33102 33 122 


33 304 33 325 
33 506 33 526 
33 706 33 726 
33905 33925 
34104 34124 


34301 34321 
34498 34518 
Silene ehsy Zl: 
34 889 34908 
35 083 35 102 


35 276 35 295 


9 35468 35 488 


35 660 35 679 
35 851 35 870 
36040 36059 


36 229 36 248 


2 36418 36436 


36605 36 624 
36791 36810 
36977 36996 


37162 37181 
37 346 37 365 
37 530 37 548 
37712 37731 
37894 37912 


38075 38093 
38 256 38 274 
38435 38453 
38 614 38632 
38 792 38810 


38970 38987 
39146 39 164 
39 322 

39 498 

39 672 


200 —250 


30 233 30255 
30449 30471 
30 664 30685 
30878 30899 
31091 31112 


31302 31323 
31513 S134 
31 723 31 744 
31 931! 31952 
32139 32160 


32 346 32 366 
32.552 32572 
32 756 32777 
32960 32980 
33 163 33.183 


33 365 33 385 
33 566 33 586 
33 766 33 786 
33 965 33985 
34163 34183 


34 361 34 380 
354-557. 34.577 
34753 34772 
34947 34967 
$0,141 35 160 


35 35% 35.353 
35 526 35 545 
35717 35 736 
35908 35 927 
36097 36116 


36 286 36305 
36474 36493 
36661 36680 
36 847 36866 
37033 37051 


37218 37.236 
37401 37420 
37 585 37 603 
37 767 37785 
37949 37 967 


38130 38148 
38 310 38 328 
38 489 38 507 


30 276 
30 492 
30 707 
30 920 
31133 


Shots 
31555 
31 765 
31973 
32 181 


32 387 
32 593 
32 797 
33 001 
33 203 


33 405 
33 606 
33 806 
34 005 
34 203 


34 400 
34 596 
34 792 
34 986 
35 180 


35 372 
35 564 
$0: Joo 
35 946 
36 135 


36 324 
36511 
36 698 
36 884 
37 070 


37 254 
37 438 
37 621 
37 803 


37 985 | 


38 166 
38 346 
38 525 


38 668 38 686 .38 703 


38 846 38 863 


39023 39041 
39199 39217 
39 375e 39 393 
39550 39.568 
BOL 39 742 


1} 308 3915 


———$ 


6 7 


38 881 


39 058 
39 235 
39 410 
39 585 
39 759 


39 933 


—_— 


8 


250 — 300 : 


5 6 7 8 9 


39811 39829 39846 39863 299 881 39898 39915 39933 39980 
39985 40002 40019 40037 40054 40071 40088 40106 40123 
40157 40175 40192 40209 40 226 40243 40261 40278 40295 


40329 40346 40364 40381 40 398 40415 40432 40449 40466 
40500 40518 40535 40552 40 569 40586 40603 40620 40637 


40671 40688 40705 40722 40739 40756 40773 40790 40807 
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97 368 
97 414 
97 460 
97 506 


97 552 
97 598 
97 644 
97 690 
97 736 
97 782 


2 


900 — 950 


97 695 
97 740 


97786 97791 


3 4 


900 — 950 


95 468 
95 516 
95 564 
95 612 
95 660 


95 708 
95 756 
95 804 
95 852 
95 899 


95 947 
95 995 
96 042 
96 090 
96 137 


96 185 
96 232 
96 280 
96 327 
96 374 


96 421 
96 468 
96 515 
96 562 
96 609 


96 656 
96 703 
96 750 
96 797 
96 844 


96 890 
96 937 
96 984 
97 030 
97 O77 


97 123 
97 169 
97 216 
97 262 
97 308 


97 354 
97 400 
97 447 
97 493 
97 539 


97 571 : 97 585 
97 617 97 630 
97 676 
97 722 
97 768 


97 813 


950 — 1000 


————S 


_ 98 232 


98 457 


ey ar Wid 
97 823 
97 868 
97 914 
97 959 


98 005 
98 050 
98 096 
98 141 
98 186 


98 277 
98 322 
98 367 
98 412 


98 502 
98 547 
98 592 
98 637 


98 682 
98 726 
98 771 
98 816 
98 860 


98 905 


Ss 93s 9t9 


98 994 
99 038 
99 083 


99 127 
ead lt 
99 216 
99 260 
99 304 


99 348 
99 392 
99 436 
99 480 
99 524 


99 568 
99 612 
99 656 


i 2o692 


O43 


99 787 
99 830 
99 874 


97 782 
97 827 
97 873 
97 918 
97 964+ 


98 009 
98 055 
98 100 
98 146 
98 191 


98 236 
98 281 
98 327 
98 372 
98 417 


98 462 
98 507 
98 552 
98 597 
98 641 


98 686 
O81ok 
98 776 
98 820 
98 865 


98 909 
98 954 
98 998 
99 043 
99 087 


9131 
99 176 
99 220 
99 264 
99 308 


99 352 
99 396 
oot 
994c4 
99 528 


99 572 
99 616 
99 660 
99 704 
99 747 


99 791 
99 835 
99 878 


97 786 
97 832 
97 877 
97 923 
97 968 


98 014 
98 059 
98 105 
98 150 
98 195 


98 241 
98 286 
98 331 


98 376 


98 421 


98 466 
OS 01) 
98 556 
98 601 
98 646 


98 691 
98 735 
98 780 
98 825 
98 869 


98 914 
98 958 
99 003 
99 047 
99 092 


99 136. 


99 180 
99 224 
99 269 
9931S 


99 357 
99 401 
OOS 
BIASo 
92533 


DOT 
99 621 
99 664 
99 708 
99 752 


99 795 
99 839 


5 


6 


7 


$ 


19 


9 


97 795 
97 841 
97 886 
97 932 
97 978 


98 023 
98 068 
98 114 
98 159 
98 204 


98 250 
98 295 
98 340 
98 385 
98 430 


98 475 
98 520 
98 565 
98 610 
98 655 


98 700 
98 744 
98 789 
98 834 
98 878 


98 923 
98 967 
99 012 
99 056 
99 100 


SOs 
C183 
99,735 
99217 
99 322 


99 366 
99 410 
99 454 
99 498 
99 542 


99 585 
99 629 
99 673 
LAY) 
99 760 


99 804 
99 848 


97 800 
97 845 
97 591 
97 937 
97 982 


98 028 
98 073 
98 118 
98 164 


98 254 
98 299 
98 345 
98 390 
98 435 


98 480 
98 525 
98 570 
98 614 
98 659 


98 704 
98 749 
98 793 
98 838 
98 883 


98 927 
98 972 
99 016 
99 061 
99 105 


99 149 
99 193 
99 238 
99 282 
99 326 


99 370 
99 414 
29408 
99 502 
99 546 


99 590 
99 634 
99 677 
99 721 
99 765 


99 808 
99 852 


98 209 


97 804 
97 850 
97 896 
97 941 
97 987 


98 032 
98 078 
98 123 
98 168 
98 214 


98 259 
98 304 
98 349 
98 394 
98 439 


98 484 
98 529 
98 574 
98 619 
98 664 


98 709 
98 753 
98 798 
98 843 
98 887 


98 932 
98 976 
99 021 
99 065 
99 109 


99 154 
99 198 
99 242 
99 286 
99 330 


99 374 
I) ANS) 
99 463 
99 506 
99550 


99 594 
99 638 
99 682 
99 726 
99 769 


99 813 
99 856 


7 99 99] 


97 809 
97 855 
97 900 
97 946 
97 991 


98 037 
98 082 
98 127 
98 173 
98 218 


98 263 
98 308 
98 354 
98 399 
98 444 


98 489 
98 534 
98 579 
98 623 
98 668 


oy Be) 
98 758 
98 802 
98 847 
98 892 


98 936 
98 981 
99 025 
99 069 
FI e, 


99 158 
99 202 
99 247 
99 291 
99 335 


99 379 
99425 
99 467 
39 Si) 
99559) 


99 599 
99 642 
99 686 
99 730 
99 774 


99 817 
99 861 
99 904 
99 948 


97 813 
97 859 
97 905 
97 950 
97 996 


98 041 
98 087 
98 132 
98 177 
98 223 


98 268 
98 313 
98 358 
98 403 
98 448 


98 493 
98 538 
98 583 
98 628 
98 673 


98 717 
98 762 
98 807 
98 851 
98 896 


98 941 
98 985 
99 029 
99 074 
99 Tis 


99 162 
99 207 
99 251 
99 295 
2559 


99 383 
99427 
ele gl 
Wots 
99)559 


99 603 
99 647 
99 691 
99 734 
99 778 


99 822 
99 865 
99 909 
99 952 


- 950 — 1000 


20 TABLE II.—LOGARITHMS OF CONSTANTS. 


log 
Circumference of the Circle in degrees............ = 360 . 55 630 250 
Circumference of the Circle in minutes............ = 21600 . 33 445 375 
Circumference of the Circle in seconds............ = 1 296 000 . 11 260 500 
If the radius r = 1, half the Circumference of the Circle is 
Nt 159/265: 358979 323/840 264 BOS B20 «gece cee . 49 714 987 


Also: log log” 
Zmr= 6.28318 531 | 0.79817 987 1? = 9, 86 960 440 . 99.429.975 
4m = 12.56637061 | 1.09920 986 
1.57079633 | 0.19611 988 


. 00 570 025 — 10 


petoo or 


1. 04 719 755 | 0.02002 862 


3 cold poual 


. 75 142 506 — 10 


~ 


18879020 | 0.62208 861 

98 998 569 — 10 
.78 539816 | 9.89 508988 — 10 
. 52 359 878 | 9.71899 862 — 10 [= = 1.12837917 | 0.05 245 506 


. 31830989 | 9.50285013—10 | VYr=1.46459189 | 0.16571 662 
. 83 428 338 — 10 


| Vie I BIA co| 


15915 494 | 9.20182013 — 10 3 - 68 278 406 


bo 


AiR ALO a 


0.95 492966 | 9.979971s8 — 10 \ - 14 502 940 - 33 143 325 


902 tod oa as 
1. 27 323954 | 0.10491 012 62035 49 | 9.79263 713 — 10 


Es 
4r 


0. 23873241 |} 9.37791 139 — 10 |= = 0. 80 599 598 . 90 633 287 — 10 


Arc a, whose length is equal to the radius 7, is : log 

SS ae es = 57.29577951°. | 1.75812 263 
_ 10800 
= 
_ 648 000 


Tv 


indegrees .....: to cs 


in minutes...... Gites 3.53 627 388 - 


in seconds ...... Ol ccey ee em — 206 264.806".. | 5.31442513 


Are 2a, whose length is equal to twice the radius, 27, is: 

x ” ee = 114. 59155 903° | 2.05915 263 
in minutes...... 2a! oo ore = 6875.49 354’. . 83 730 388 
_ 1296 000 
ane ae wef 


In(dORtB6S vs... 2d ay 


in seconds......2 412 529. oe 5.61 545 513 


If the radius r = 1, the length of the arc is: 


for 1 degree..... Oy. Bee ee = 0.01745 329... | 824187737 — 10 
a 180 


for 1 minute..... St Sere owe. s = 0. 00 029 089... . 46 372 612 — 10 
10 800 


Tv 


648 000 
for 4 degree ..... Bqo'' Ba = 0. 00 872 665... . 94 084 737 — 10 


FORA BOGOUMG 6 6 ey seme s wave ve ens ais = 0.00000 485... . 68 557 487 — 10 


for 4 minute..... — = ——....... = 0. 00 014 544... . 16 269 612 — 10 
i 21 600 


for } second = —~_.,,,. = 0.00 000 242... | 4.38 454487 — 10 
1 296 000 


Bin 1’? in the mid Girdle. diss.c<ecsbcxecanwes = 0. 00 000 485... 4,68 557 487 — 10 


a ~ 
FONE O ONDNIDWA FWNEO ~ 


TABLE IIL 


—— 


THE LOGARITHMS 


OF THE 


TRIGONOMETRIC 


log sin 


oO? 


68 557 
. 98 660 
16 270 
28 763 


38 454 
46 373 
. 53 067 
. 58 866 
. 63 982 


. 68 557 
12 697 


4. 
4 

a: 
os 
De 


On 


Wey 
. 83 170 


. 86 167 
. 88 969 
. 91 602 
. 94 085 
O40 


. 98 660 
[O07 72 
. 02 800 
. 0+ 730 
. 06 579 


. 08 351 
. 10055 
Go F 
eS V2 7E3) 
Ge TE 


. 16 270 


OY ONION ON ON ON CN ON CNON Gn Su On oui ot OO Gon on “1 1 bi ¢ 


59! 


NOTE. 


76476 


log cot = log cos 
log sin = 10. 00 000 


Vi 


tO OTS 
. 47 090 
wel ee 
- 48 492 
eer 7S: 


. 49 849 
50 512 
GS 
. 51 808 
. 52 442 


. 53 067 
. 53 683 
pies ASH 
. 54 890 
£ RS Geel! 


. 56 064 
56 639 
57207 
57 767 
58 320 


58 866 
59 406 
BIg 
60 465 
60 985 


61 499 
62 007 
62 509 
63 006 
6. 63 496 


6. 63 982 
58’ 


DNDNAN NDANAN ADDAHR ARAAHA AARAD AAAAH 


2! 


. 76476 
. 76 836 
Beit 108 
nih oto 
. 77 900 
. 78 248 
5 fay S25 
. 78 938 
- 19278 
. 79 616 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
G2 (9952 
6. 80 285 
6. 80 615 
6. 80 943 
6. 81 268 
620 591 
6. Si 911 
6. 82 230 
6. 82 545 
6. 82 859 
6 
6 
6 
6 
6 
6 
6 
6 


. 83.170 
noo 449 
. 83 786 
. 84 091 
eotoot 


. 84 694 
sap week: 
a shZ3he) 
6. 85 584 
6. 85 876 


6. 86 167 


57/ 


To all the logarithms —10 is to be appended. 


log tan = log sin 
log cos = 10, 00 000 


DN DAAAAH AAAAD 


6. 33 879 
6. 34 833 
6. 35 767 
6. 36 682 
Gro7 Sil 


6. 38 454 
6. 39315 
6. 40 158 
6. 40 985 
(opeaedh (AEN 


6. 42 594 


WY 


63 982 
64 462 
6+ 936 
65 406 
65 870 
66 330 
66 785 
67 235 
67 680 
68 121 


68 557 
68 990 
69 418 
69 841 
70 261 


70 676 
71 088 
71 496 
71 900 
72 300 


72 697 
73 090 
13419 
73 865 
74 248 


74 627 
75 003 
75 376 
75 746 
76 112 


. 76476 
58’ 


DR DADAHR AAADAADAN AAARAH ARAARA AADDAHR AAAARH 


NANNDN 


6 
6 
6 
6 
6 


6 
6 
6 
6 
6 


6 


DNNANAN DADAADAND AnDAADAAD 


21 


FUNCTIONS: 


From 0° to 0° 8’, or 89° 57’ to 90°, for every second ; 
From 0° to 2°, or 88° to 90°, for every ten seconds ; 
From 1° to 89°, for every minute. 


oy, 


. 86 167 
POoMo. 
86 742 
87 027 
87 310 


no oul 
. 87 870 
. 88 147 
. 88 423 
. 88 697 


. 88 969 
. 89 240 
. 89 509 
. 89 776 
- 90 042 


. 90 306 
. 90 568 
. 90 829 
. 91 088 
vot 


. 91 602 
Bee vi 
. 92 110 
. 92 362 
. 92 612 
. 92 861 
. 93 109 
L9Ba5p | 
993 399 
Beeson rei 


. 94 085 
57! 


© PNwAQW a~zwaowo 


Sa ae See cae e ta ot nate as tet Geet ta ee Ca ae oe ae OD ON. NON SVN OXON GV ON OV OVON.N ON OV Oyun 


41 797 
«42 594 
. 43 376 
«44145 
. 44.900 
- 45 643 


. 46 373 


ANMnP WNHOrOD 


Cows ~ 
Nw 
ae 
~I 
<r) 


AAANAANN DNAAAA AKAM 
[o.2) 
CO 
we) 


. 27 664 
. 28 764+ 
29 836 
30 882 
31 904 
32 903 
609 O19 
. 34 833 
. 35 767 
7. 36 682 
Teol oat 
7.38455 
TOF OLS 
7.40 158 
7.40 985 
7.41 797 
7.42 594 
7,43. 376 
7 
7 
7 
7 


Te 
(e 
as 
ip 
(f 
if 
(fp 
Te 
7. 
7. 
vé 
ie 
if 
rf 

7 

is 
7. 
vf 
if 
vf 

7 

7 


44-145 
. 44.900 
. 45 643 
. 46 373 


log sin 


i.t0To 
7. 47 090 
LAC TOT. 
7.48 491 
7.491% 
Tg ehisnS, 


7.50512 
. 51165 
. 51 808 
. 52 442 
. 53 067 
. 53 683 


1.54291 
7. 54 890 
is SAO 
7. 56 064 
7. 56 639 
7.57 206 


7.57 767 
7.58 320 
7. 58 866 
7. 59 406 
159939 
. 60 465 


. 60 985 
Oll499 
. 62 007 
- 62 509 
. 63 006 
. 63 496 


. 63 982 
. 64 461 
. 64 936 
- 65 406 
. 65 870 
. 66 330 
. 66 784 
. 67 235 
. 67 680 
. 68 121 
J6oi0a/ 
. 68 989 


.69 417 
69 841 
70 261 
70 676 
71 088 
71 496 
71 900 
72 300 
72 697 
73 090 
73 479 
73 865 
74 248 
74 627 
75 003 
75 376 
75 745 
76 112 


76 475 


SINININISINI SIN 


SM NNNNNN NNNNINNT SINS NIST SISSIES SINT NINN 


- 54291 
. 54 890 
-55 481 
56 064 
- 56 639 
. 57 207 


57 767 
58 320 
- 58 867 
59 406 
59 939 
60 466 


60 986 
61 S00 
62 008 
62 510 
63 006 
63 497 


63 982 
- 64 462 
. 64 937 
. 65 406 
. 65 871 
. 66 330 


. 66 785 
. 67 235 
. 67 680 
.68 121 
. 68 558 
. 68.990 
. 69 418 
. 69 842 
70 261 
70 677 
71 088 
71 496 
71.900 
72 301 
.72 697 
73 090 
73 480 
73 866 
74 248 
74 628 
75 00+ 
.75 377 
75 746 
.76 113 


. 76476 


Sete Stee ate tee States 


SM ONNNNNN NNNNNIN NSTI SINS N NNN NST SST 


log cot 


log cos 


log cot 


log cos 


10.00000 
10.00000 
10.00000 
10.00000 
10.00000 
10.00000 


10.00000 
10.00000 
10.00000 
10.00000 
10.00000 
10.00000 


10.00000 
10.00000 
10.00000 
10.00000 
10.00000 
10.00000 


10.00000 
10.00000 
10.00000 
10.00000 
10.00000 
10.00000 


10.00000 


10.00000 | § 


10.00000 


10.00000 | < 


10.00000 
10.00000 


10.00000 
10.00000 
10.00000 
10.00000 
10.00000 
10.00000 


10.00000 
10.00000 
10.00000 
10.00000 

9.99999 

9.99999 
9,99 O99 
9.99990 
9, 99'909 
DUG 99) 
9,,99'999 
999 992 
9. 99 999 
9..99'999 
9.99 999 


9.99999 | ¢ 


9. 99 999 
9.99 999 
9.99 999 


S99 999) ° 


9,99 999 
9, 99 999 
9.99 999 
9, 99.999 
9, 99 999 


log sin 


whe 9S 
tL O48 
. 77 899 
. 78 248 
. 78 594 
. 78 938 
249218 
. 79616 
= 19'°952 
. 80 284 
7.80 615 
7.80 942 


8 
8 
86 ¢ 
8 
8 
8 
8 
8 
‘8 


mmono 


222 
= 


S 
Oo 
j=) 
nan 


log tan 


. 16 476 
76 837 
77 194 
77 549 
77 900 
. 78 249 
78 595 
78 938 
79 279 
79 617 
79 952 
80 285 
. 80615 
80 943 
. 81 269 
81 591 
81912 
. 82 230 
. 82.546 
. 82 860 
83.171 
_ 83 480 
. 83.787 
. 84.092 


. 84 394 
. 8+ 695 


~I 


SSIS SS SSS SSNS SS Sa SS 


ooo eke) 
COO O08 


OS LOCOCHH WOM 


WWWwNMDM NNER OO 


OO 0 OO OOOO 


log cos 


9.99 999 | 
9. 99.999 | ! 


9.99 999 
9,99 999 
9.99 999 
9.99 999 
9.99 999 


9 99'990: |: 


999999 
9,:99'999 
9..99'999 
2.99999 
9:99'999 
9599 999 
9599999 
290) 999 
25.92: 999. 
2592: 999 


9. 99 999 
95991999 
9599'999 
9.99'999 
9599, 999 
9592999. 


DIF 999 
Bag? 999 
DE9D'F99 
DAI? 999. 
9599'999 
F199 999 


PES S28) 
Dn 929 
9599999 
9599'999 
999.999 
Eee oe 8) 


98991999 
2) S89 S99. 
De 999 
95991999 
EES ENS) 
Pd 20 8) 


9727999: 
95991999 
S999. 
DISIG99 
299999 
eS ee) 


SP) Coe) 8 9) 
we) 2 20) 
9, 99 999 
Sn 999 
9, 99 998 
9. 99 998 


9597 9s 
9. 99 998 
Ee) Sake) 
9, 99998 
G99 298 
9599: 38 


Jeo egs 


log tan 


- 94 084 
094 325 
 F4DOF 
. 94 802 
7 92 O39 
. 95 274 
.95 508 
sop ea 
95 973 
. 96 203 
. 96 432 
. 96 660 
. 96 887 
WOT ULS 
597.3070 
7.97 560 
7.97 782 
7. 98 003 


7. 98 223 
7.98 442 
7. 98 660 
7.98 876 
7. 99 092 
9 306 
520 
732 
ie 
154 
363 
571 


779 
985 
190 
395 
1S 
1801 


2 002 
2 203 
2 402 
2 601 
2 799 


Ne) 


SS SSES8S8 


— 


i! 
if 
th 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8. 
8. 
8. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


. 


eokoXologeojeyeox@) 


one 


8. 05 478 
8. 05 663 
8. 05 848 
8. 06 031 
8. 06 214 
8. 06 396 


8. 06 578 


7. 94 086 
7, 94 326 
7. 94 566 
7. 94 804 
7.95 040 
7.95 276 


7.95 310 
7, 28 743 
de Ga 2lt 
7. 96 205 
7. 96 434 
7. 96 662 


7.96 889 


oo 


eo lool) 


AAA An pS 
CS 


| HTP. T_T. G0.G0.G9 GH H.C 40 GG MH. 40 G9 GOH MH GO GOH HHO OMNI NINN wN: 
eleKe (Sete) ever) i=) i=) 
R EES SS 


X=) 


log cos 


‘9.99 998 


9,99: 998 
9. 99 998 
99 998 
99:998 

, 99 998 
99998 

. 99998 

, 99: 998 
9. 99 998 
9. 99'998 
9.99 998 
9..99'998 
9,99'998 
9.99998 
Sle) USTs) 
9502)998 
97991998 


eee) She) 
0799 903 
9599/9098 
9. 99 998 
9,.99'998 
9. 99 998 


9. 99 998 
9199 '998 
OnO9I08 
eye s)e) 
On9 998 
9.99998 


0792 998 
9. 99 998 
9.99 998 
9599998 
9. 99 998 
Ou SI9s 


whee) eels 
9299 998 
9998 
SB) EES 
9.99998 
9991995 


SIO) S97] 
pee eee 
SEDO. 
Be92 997 
DESI 997, 
ASS) 2) f 


9.99 997 
9.99 997 
9.99 997 
9.99 997 
9.99 997 
9.99 997 
9.99 997 
9.99 997 
9.99 997 
9.99 997 
9.99 997 
9.99 997 
9.99 997 


030 
50 
40 
30 
20 
10 


50 


| 40 
| 30 


20 
10 


028 
50 


log cos 


log sin 


log cos 


log cot 


log sin 


log sin 


400) 8.06578 
10 | 8. 06 758 

20 | 8.06 938 
30 | 8.07 117 
40 | 8. 07 295 
50 | 8. 07 473 
410) 8.07 650 
10 | 8. 07 826 

20 | 8. 08 002 
30 | 8. 08 176 

. 08 350 
. 08 524 
. 08 696 
. 0S 868 
3. 09 040 
. 09 210 
. 09 380 
3. 09 550 
. 09 718 
. 09 886 
| 8. 10 054 
3. 10 220 

. 10 386 
3. 10 552 
NG rly 
3. 10 881 
. 11 044 
L207 
. 11370 
sdlasReah 


. 11 693 
AUNTS i535 
-i2 O13 
.12172 
» 12,331 
. 12 489 
. 12 647 
3. 12 804 
. 12 961 
po 7 
. 13 272 
» 16427 


. 13 581 
PRES 
. 13 888 
fp P OFL 
» LAOS 
. 14 344 
. 14.495 
. 14 646 
. 14796 
. 14.945 
Le Ot 
15 243 


» 15 391 
. 15 538 
. 15 685 
. 15 832 
3.15 978 
3. 16 123 


. 16 268 


log cos 


log tan 


8. 06 581 
06 761 
06 941 
07 120 
07 299 
07 476 
07 653 
07 829 
08 005 
08 180 
08 354 
08 527 
08 700 
0S 872 
09 043 
09 214 
09 38+ 
09 553 
09 722 
09 890 
10 057 
10 224 
10 390 
10 555 


G0 90 09 99 G9 G0 MP GO GD. | GO 


90 90 9 GO G0 90 OE 90 GO G0 0 GO 
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52 835 
53 208 
53 578 
53 945 
54 308 
8 


log oot 


60 677 
60 168 
59 666 
59 170 
58 679 
58 193 
57713 
57 238 
56 768 
56 304 
55 844 
55 389 
54.939 
54.493 
54.052 
53615 
53 183 
52755 
52331 
51911 
51495 
51 083° 
50 675 
50 271 
49 870 


49 473 
49 080 
48 690 
48 304 
47 921 


47 541 
47 165 
46 792 
46 422 
46 055 
45 692 
11 
log tan 


88° 


log cos | 


9 
99 993 
99 993 
99 993 
99 993 
99992 
99 992 
99 992 
99 992 
99 992 
99 991 
99 991 
99 991 
99 990 
99 990 
99 990 
99 990 
99 989 
99 989 
99 989 
99 989 
99 988 
99 988 
99 988 
99 987 
99 987 
99 987 
99 986 
99 986 
99 986 
99 985 
99 985 
99 985 
99 984 
99 984 
99 984 
99 983 
99 983 
99 983 
99 982 
99 982 
99 982 
99 981 
99 981 
99 981 
99 980 
99 980 
99 979 
99 979 
99 979 
99 978 
99 978 
99 977 
99 977 
99 977 
99 976 


99 976 
99 975 
99 973 
99 974 
99 974 
99 974 
9 
log sin 


SH rwws QM ananwo 


WOMNIAMU PwONK OS 


log sin 


8 
54 282 
54 642 
54.999 
55 354 
55 705 
56 054 
56 400 
56 743 
57 084 
57 421 
57 757 
58 089 
58419 
58 747 
59072 
59 395 
59715 
60 033 
60 349 
60 662 


60 973 
61 282 
61 589 
61 894+ 
62 196 


62 497 
62 795 
63 091 
63 385 
63 678 
63 968 
6+ 256 
64 543 
64 827 
65 110 
65 391 
65 670 
65 947 
66 223 
66 497 
66 769 
67 039 
67 308 
67 575 
67 841 
68 104 
68 367 
68 627 
68 886 
69 144 
69 400 
69 654 
69 907 
70 159 
70 409 


70 658 


70 905 . 


TL 
71 395 
71 638 


71 880 
8 


log cos 


log tan 
8 
54 308 
54+ 669 
55 027 
55 382 
Doman 
56 083 
56 429 
56 773 
Sys 
57 452 
57 788 
58 121 
58 451 
58 779 
59 105 
59 428 
52 749 
60 068 
60 384 
60 698 


61009 
61319 
61 626 
61931 
62 234 
62 535 
62 834 
63 131 
63 426 
63 718 
64.009 
64 298 
64 585 
64870 
65 154 
65 435 
65 715 
65 993 
66 269 
66 543 
66 816 
67 O87 
67 356 


67 624 


67 890 


68 154 


68 417 
68 678 
68 938 
69 196 
69 453 


69 708° 


69 962 
70 214 
70 465 
70 714 
70 962 
71 208 
71453 
71 697 
71940 
8 


log cot 


log cot 
11 
45 692 
45 331 
44 973 
44 618 
44 266 


43 917 
43.57 
43 227 
42, 886 
42.548 
42 212 
41 879 
41549 
41 221 
40 895 
40 572 
40 251 
39 932 
39 616 
39 302 


38 991 
38 681 
38 374 
38 069 
37 766 


37 465 
37 166 
36 869 
36 574 
36 282 


35991 
35 702 
SOLS 
35 130 
34 846 


34 565 
34 285 
34 007 
33 731 
33 457 


33 184 
32 913 
32 644 
32 376 
32 110 
31 846 
31 583 
31 322 
31 062 
30 S04 
30 547 
30 292 
30 038 
29 786 
29 535 
29 286 
29 038 
28 792 


log cos 
9 
99 974 
99 973 
99 973 
99 972 
99 972 
99 971 
99 971 
99 970 
99 970 
99 969 


99 969 
99 968 
99 968 
99 967 
99 967 
99 967 
99 966 
99 966 
99 965 
99 964 


99 964 
99 963 
99 963 
99 962 
99 962 


99 961 
99 961 
99 960 
99 960 
99 959 


991959 
99 958 
99 958 
99 957 
99 956 
99 956 
99 955 
99955 
99 954 
v9 Oss 
99 953 
99 952 
99 952 
99-951 
99 951 
99 950 
99 949 
99 949 
99 948 
99 948 


99 947 
99 946 
99 946 
99 945 
99 944 
99 944 
99 943 
99 942 
99 942 
99 941 
99 940 


9 
log sin 


SH KwwFstyanwo 


Sins WOIATM FWNEOS 


log sin 
8 
71 880 
72 120 
72 359 
72,597 
72 834 
73 069 
73 303 
fsveyeys 
73) Toy 


73 997 


74 226 


log tan 


$8 
71 940 


78 855 
79 061 
79 266 
79 470 
79 673 
79 875 
80 076 
80 277 
80 476 
80 674 
80 872 
81 068 
81 26+ 
81 459 
81 653 
81 846 
82 038 
82 230 
82 420 
82 610 
82 799 
82 987 


S Soli5 


§3 361 


83 547 
83 732 


83916 . 


84 100 
84 282 
84 464 
8 
log cot 


log cot 
1bil 
28 060 
27 819 
27 580 
27 341 
27 10+ 
26 868 
26 634 
26 400 
26 168 
25 937 
25 708 
25 479 
25 258 
25 026 
24 801 
24 577 
24 355 
24 133 
23 913 
23 694 
23 475 
23 258 
23 042 
22 827 
22 613 
22 400 
22 189 
21978 
21 768 
21 559 


21 351 
21 145 
20 939 
20 734 
20 530 
20 327 
ZO 125 
19 924 
NOWZS 
S24 
19 326 


19 128. 


18 932 
18 736 
18 541 


18 347 
18 154 
17 962 
17 770 
17 580 


17 390 
17 201 
17 013 
16 825 
16 639 


16 453 


log cos 
9 
99 940 


99 940 


299359 
99 938 
97 95¢ 
37987 
99 936 
99 936 
99 939 
9928+ 
99°93 
99950 
99 932 
99 932 
99931 
99 930 
99 929 
99 929 
99 928 
99 927 


99 926 
99 926 
991925 
99 924 
99 923 
99'923 
99 922 
99921 
99 920 
99 920 
Oo O)KS) 
92918 
BION. 
WOT 
99 916 


99 915 


SS ENeg 


99/913 
IIIS 
99 912 


99 911 
99 910 
99 909 
99 909 
99 908 


BOUT 
99 906 
99 905 
99 904 
99 904 
99 903 


99 902 
99 901 


99 900: 


99 899 
99 898 
99 898 
99 897 
99 896 
99 895 


99 894+ 
9 


log sin 


SH nwsp QW awov 


10 Co~r OI sonnd| ~ 


log sin 
8S 
84 355 


| 84 539 


84 718 
84 897 
85 075 
85 252 
85 429 
85 605 
85 780 
85 955 
86 128 
86 301 
86 474 
86 645 
86 816 


86 987 
87 156 
87 325 
Cretor 
87 661 


87 829 
87 995 
88 161 
88 326 
88 490 


88 654 
88 817 
88 980 
89 142 
89 304 


89 464 
89 625 
89 784 
89 943 
90 102 


90 260 
90 417 
90 574 
90 730 
90 885 


91 040 
OIRTOS 
91 349 
91 502 
91 655 


91 807 
SUS 
92 110 
92 261 
92411 


92 561 
92 710 
92 859 
93 007 
S3nSt 
93 301 
93 448 
Corot 
93 740 
93 885 


94 030 
8 


log cos 


log tan 
8 
84 464 
84 646 
84 826 
85 006 
85 185 
85 363 
85 540 
85 717 
85 893 
86 069 
86 243 
86 417 
86 591 
86 763 
86 935 
87 106 
87 277 
87 447 
87 616 
87785 
87 953 
88 120 
88 287 
88 453 
88 618 


88 783 
88 948 
89 111 
89 274 
89 437 


89 598 
89 760 
89 920 
90 080 
90 240 


90 399 
90 557 
90 715 
90 872 
91 029 


91 185 
91 340 
Olt 
91 650 
91 803 


eA if 
92 110 
92 262 
92 414 
92 565 


92 716 
92 866 
93 016 
93 165 
O3,a13 


93 462 
93 609 
93 756 
93 903 
94 049 


S95 
8 
log cot 


14.994 
14815 
14 637 
14 460 
14 283 
14 107 
13 931 


yey 
13 583 
13409. 
Tai2a7. 
13 065 


12 894 
12 723 
12 553 
12 384 
12 215 


12 047 
11 880 
11 713 
TES a7 
11 382 


Leal g 
11 052 
10 889 
10 726 
10 563 


10 402 
10 240 
10 080 
09 920 
09 760 


09 601 
09 443 
09 285 
09 128 
08 971 


08 815 
08 660 
08 505 
08 350 
08 197 


08 043 
07 890 
07 738 
07 586 
07 435 
07 284 
07 134 
06 984 
06 835 
06 687 


06 538 


99 893 
99 392 
99 891 
99 891 
99 890 
99 889 
99 888 
99 887 
99 886 
99 885 
99 884 
99 883 
99 882 
99 881 
99 880 
99 879 
99 879 
99 878 
99 877 
99 876 
99 875 
99 874 
99 873 
99 872 


99 871 
99 870 
99 869 
99 868 
99 867 


99 866 
99 865 
99 864 
99 863 
99 862 


99 861 
99 860 
99 859 
99 858 
99 857 


99 856 
99 855 
99 854 
99 853 
99 852 


99 851 
99850 
99 848 
99 847 
99 846 
99 845 
99 844 
99 843 
99 842 
99 841 


99 840 
99 839 
99 838 
99 837 
99 836 


99 834 


9 . 
log sin 


Or rmnwtrd aamwwo 


= 


_ 
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log sin 
8 
94 030 
94 174 
94 317 
94 461 
94 603 


94 746 
94 887 
95 029 
95 170 
95 310 
95 450 
95 589 
95 728 
95 867 
96 005 


96143 
96 280 
96 417 
96 553 
96 689 
96 825 
96 960 
97 095 
97 229 
97 363 
97 496 
97 629 
97 762 
97 894+ 
98 026 
98 157 
98 288 
98 419 
98 549 
98 679 
98 808 
98 937 


Sse 
IN 


S$ S83s8s 
WI MNFWNO 


log tan log cot 
8 11 
94195 05 805 
94 340 05 660 
94485 05515 
94630 05 370 
94773 05 227 
94917 05 083 
95 060 04 940 
95 202 04798 
95 344 04656 
95486 04514 


95 627 04373 
Wsior F235 
95908 0+ 092 
96047 03 953 
96187 03813 
96 325 03 675 
96 46+ 03 536 
96602 03398) 
96 739 
96 877 03 [23° 
97013 02987 
97150 02850 
97 285 02715 
97421 02/579 
97556 02 444 
97 691 02309 
97825 02175 
97959 02041 
98 092 01908 
98 225 01775 
98 358 01642 
98 490 01510 
98 622 01378 
98 753 01 247 
98 88+ 01116 
99015 00985 
99145 00855 
99 275 00725 
99405 00595 
99 534 00466 
99 662 0033 
99791 00 2¢ 
99 919 _00 081 
00046 99 954 
00174 99826 
00301 99699 
00427 99573 
00553 99447 
00679 99321 
00805 99195 
00930 99070 
01055 98945 
01179 98821 
01303 98 697 
01427 98573 
01550 98450 
98 327 
98 204 
98 082 
97 960 
97 838 
10 
log tan 


log cos 
9 
99 834 
99 833 
99 $32 
99 831 
99 830 
99 829 
99 828 
99 827 
99 825 
99 824 
99 823 
99 822 
99 821 
99.820 
99 819 
99 817 
99 816 
99 815 
99 814 
99 813 
99 812 
99 810 
99 809 
99 808 
99 807 
99 806 
99 804 
99 803 
99 802 
99 801 
99 S00 
99 798 
99 797 
99 796 
99 795 
99 793 
99 792 
99 791 
99 790 
99 788 
99 787 
99 786 
99 785 
99 783 
99 782 


99 781 | J 


99 780 
99 778 
99 777 
99 776 
99 775 
99 773 
99 772 
99 771 
99 769 
99 768 
99 767 
99 765 
99 764 
99 763 
99 761 


OMDNIAYU FwRNWeKS 


log sin 
9 
01 923 
02 043 
02 163 
02 283 
02 402 
02 520 
02 639 
02 757 
02 874 
02 992 
03 109 
03 226 
03 342 
03 458 
03 574 


03 690 


03 805 
03 920 
04 034 
04 149 
04 262 
04 376 
04.490 
04 603 
04715 


04 828 
0+ 940 
05 052 
05 164 
05 275 
05 386 
05 497 
05 607 
03 717 
05 827 
05 937 
06 046 
06155 
06 264 
06 372 


06 481 
06 589 
06 696 
06 804 
06 911 


07018 
07 124 
07 231 
07 337 
07 442 
07 548 
07 653 
07 758 
07 863 


07 968 


08 072 
O08 176 
08 280 
08 383 
08 486 
08 589 


log tan 
9 
02 162 
02 285 
02 404 
02 525 
02 645 
02 766 
02 885 
03 005 
03 124 
03 242 
03 361 
03 479 
03 597 
03 714 
03 $32 
03 948 
04+ 065 
04181 
04 297 
04 413 
04 528 
04 643 
04 758 
04 873 
0+ 987 


05 101 
05 214 
05 328 
05 441 
05 553 
05 666 
05 778 
05 890 
06 002 
06 113 
06 224 
06 335 
06 445 
06 556 
06 666 
06 775 
06 885 
06 994 
07 103 
07 211 
07 320 
07 428 
07 536 
07 643 
07 751 
07 858 
07 964 
08 071 
OS 177 
08 283 
08 389 
08 49§ 
OS 600 
08 705 
08 810 
08 914 


96 995 
96 876 
96 758 
96 639 
96 521 
96 403 
96 286 
96 168 


96 052 
95 935 
95 819 
95 703 
95 587 
95 472 
95 357 
95 242 
95 127 
95 013 
94 899 
94 786 
94 672 
94 559 
94 447 
94 334 
94 222 
94 110 
93 998 
93 887 
93 776 
93 665 
93 555 
93 444 
93 334 
93 225 
93 115 
93 006 
92 897 
92 789 
92 680 
92 572 
92 464 
92 357 
92 249 
92 142 
92 036 
91929 
91 823 
91717 
91611 


log cos 
9 
99 761 
99 760 
99 759 
7ST 
99 756 
755 
99753 
99 752 
TALL 
99 749 
99 748 
SO 741 
99 745 
OO i74s 
99 742 
99 741 
99 740 
99 738 
99 737- 
99 736 
99734. 
99'°733 
99 731 
99 730 
99 728 
99 727 
99 726 
99 724 
$9723 
99 721 
99 720 
99 718 
OO 7LT 
99 716 
99 714 
99:713 
99711 
99 710 
99 708 
99 707 
99 705 
99 70+ 
99 702 
99 701 
99 699 
99 698 
99 696 
99 695 
99 693 
99 692 
99 690 
99 689 
99 687 
99 686 
99 684 
99 683 
99 681 
99 680 
99 678 
99 677 
99 675 
9 


log sin 


wonrualh sowre| ~ 


log sin 
9 
08 589 
O08 692 
08 795 
O08 897 
08 999 
09 101 
09 202 
09 304 
09 405 
09 506 
09 606 
09 707 
09 807 
09 907 
10 006 
10 106 
10 205 
10 304 
10 402 
10 501 


10 599 
10 697 
10 795 
10 893 
10 990 


11 087 
11 184 
El 28h 
Lesh 
Rea 
11 570 
11 666 
BE/GE 
11 857 
11 952 


12 047 
12 142 
12 236 
12 331 
12.425 


12519 
12 612 
12 706 
12 799 
12 892 


12 985 
13 078 
ISL 7L 
13 263 
LS'S55 


mee 07) 


13339 
13 630 
13 722 
13 813 


13 904 
Meee 
14085 
117 
14 266 


14 356 
9 


log cos 


log tan 


9 
08 914 
09 019 
09 123 
09 227 
09 330 
09 434 
09 537 
09 640 
09 742 
09 845 
09 947 
10 049 
10 150 
10 252 
10353 


10 454 
10 555 
10 656 
10 756 
10 856 


10 956 
11 056 
PUSS 
Est 
ThS53 


11 452 
ISS] 
11 649 
War 
11 845 


Meets 
12 040 
12 138 
12 235 
12 332 
12 428 
12 525 
12 621 
Wess 
12/313 


12 909 
13 004 
13 099 
IS 19+ 
13 289 


13 384 
13 478 
TS 573 
13 667 
13 761 


13 854 
13 948 
14 041 
14 134 
14 227 
14 320 
14412 
14 504 
14 597 
14 688 


14 780 
9 
log cot 


log cot 
10 
91 086 
90 981 
90 877 
90 773 
90 670 
90 566 
90 463 
90 360 
90 258 
90155 
90 053 
89 951 
89 850 
89 748 
89 647 
89 546 
89 445 
89 344 
89 244 
89 144 


89 044 
88 944 
88 845 
88 746 
88 647 
88 548 
88 449 
88 351 
88 253 
88 155 
88 057 
87 960 
87 862 
87 765 
87 668 


87 572 
87 475 
87379 
87 283 
87 187 


87 091 
86 996 
86 901 
86 806 
86 711 


86 616 
86 522 
86 427 
86 333 
86 239 


86 146 
86 052 
85 959 
85 866 
85 773 


85 680 
85 588 
85 496 
85 403 
85 312 


85 220 
10 
log tan 


log cos 
9 
99 675 
99 674 
99 672 
99 670 
99 669 
99 667 
99 666 
99 664 
99 663 
99 661 
99 659 
99 658 
99 656 
99 65S 
99 653 
99 651 
99 650 
99 648 
99 647 
99 645 
99 643 
99 642 
99 640 
99 638 
99 637 


99 635 
99 633 
99 632 
99 630 
99 629 
99 627 
99 625 
99 624 
99 622 
99 620 


99 618 
Sealy) 
99 615 
99 613 
99 612 


99 610 
99 608 
99 607 
99 605 
99 603 


99 601 
99 600 


99 598 


99 596 
99595 


99 593 
99 591 
99 589 
99 588 
99 586 


99 584 
99 582 
99 581 
F129 
Si 


DOTS 
9 


log sin 


ras BPNwbAOUAWHOO 


~ 


log sin 
9 
14 356 
14 445 
14 535 
14 624 
14 714 


14 803 
14 891 
14 980 
15 069 
1S 157 


15 245 
15 333 
15.421 
15 508 
15 596 
15 683 
15 770 
15 857 
Leis 
16 030 


16 116 
16 203 
16 289 
16 374 
16 460 


16 545 
16 631 
16 716 
16 801 
16 886 


16 970 
17 055 
T7139 
7 223 
17 307 


USL 
UW sedis 
17 558 
17 641 
17 724 


17 807 
17 890 
L973 
18 055 
18 137 


18 220 
18 302 
18 383 
18 465 
18 547 


18 628 
18 709 
18 790 
18 871 
18 952 
19 033 


TS 
UNAS) 


TAO - 


19 353 
19433 
9 


log cos 


log tan 
9 
14 780 
14 872 
14 963 
15 054 
15 145 
15 236 
155327 
15 417 
15 508 
15 598 


15 688 
1 a 
15 867 
135 956 
16 046 


16 135 
16 224 
16 312 
16 401 
16 489 


16577 
16 665 
16 753 
16 841 
16 928 


17 016 
17 103 
17 190 
17 277 
17 363 


17 450 
17 536 
V7622 
17 708 
Wieios 
17 880 
17 965 
18 051 
18 136 
18 221 


18 306 
18 391 
18 475 
18 560 
18 644 


18 728 
18 812 
18 896 
18 979 
19 063 


19 146 
19229 
19312 
19395 
19 478 


19 561 
19 643 
19 725 
19 807 
19 889 


19 971 
9 
log cot 


log cot 
10 
85 220 
85 128 
85 037 
84 946 
84 855 
84 764 
84+ 673 
8+ 583 
84 492 
84 402 
84 312 
8+ 223 
84 133 
84 044 
83 954 
83 865 
83 776 
83 688 
§3 599 
‘siop ouilil 


83 423 
83 335 
83 247 
83 159 
83 072 


82 984 
82 897 
82 810 
82 723 
82 637 


82 550 
82 464 
82 378 
82 292 
82 206 


82 120 
82 035 
81 949 
81 864 
81779 


81 694 
81 609 
81 525 
81 440 
81 356 


81 272 
81 188 
81 104 
81 021 
80 937 


80 854 
80 771 
80 688 
80 605 
80 522 


80 439 


99 574 
99 572 
99 570 
99 568 
99 566 
99 565 
99 563 
99 561 
99 559 
99 557 
99 556 
99 554 
99 552 
99 550 


99 548 
99 546 
99 545 
LS desk 8 
O90 Dt2. 


99559 
OU Der 
99300 
99506 
99 532 


99 530 
99 528 
99 526 
OO Sat 
99 522 


99 520 
99 518 
99 517 
spray Us 
OO DNS 


99 511 
99 509 
99 507 
99 505 
99 503 


99 501 
SIF 
SOT 
99 495 
99 494 


99 492 
99 490 
99 488 
99 486 
99 484 
99 482 
99 480 
99 478 
99 476 
99 474 
99 472 
99 470 
99 468 
99 466 
99 464 


99 462 
9 
log sin 


SO eHnrmwsa GQ anneo 


~~ 


WOHONIAA PRONE OS 


log sin 


9 
19 433 
ODS 
19 592 
19 672 
TOD 
19 830 
19 909 
19 988 
20 067 
20 145 
20 223 
20 302 
20 380 
20 458 
20 535 
20 613 
20 691 
20 768 
20 845 
20 922 


20 999 
21 076 
21153 
21 229 
21 306 


21 382 
21 458 
2 53¢ 
21 610 
21 685 


21 761 
21 836 
21912 
21 987 
22 062 


22 137 
22 211 
22 286 
22 361 
22 435 
22 509 
22 583 
22 657 
22 731 
22 805 


22 878 
22 952 
23 025 
23 098 
23171 


23 244 
23 317 
23 390 
23 462 
23 535 
23 607 
23 679 
23 752 
23 823 
23 895 


23 967 


log tan 
9 
19 971 
20 053 
20 134 
20 216 
20 297 


20 378 
20 459 
20 540 
20 621 
20 701 
20 782 
20 862 
20 942 
21 022 
21 102 


21 182 
21 261 
21 341 
21 420 
21 499 
21578 
21 657 
21 736 
21814 
21 893 


21 971 
22 049 
22 127 
22 205 
22 283 


22 361 
22 438 
22 516 
22 593 
22 670 
22 747 
22 824 
22 901 
22977 
23 054 


23 130 
23 206 
23 283 
23 359 
23 435 
23 510 
23 586 
23 661 
23 737 
23 812 
23 887 
23 962 
24 037 
24112 
24 186 


24 261 
24 335 
24 410 
24 484 
24 558 


log cot 
10 
80 029 
79 947 
79 866 
79 784 
79 703 
79 622 
79 541 
79 460 
79 379 
79 299 


79 218 
79 138 
79 058 
78 978 
78 898 
78 818 
78 739 
78 659 
78 580 
78 501 
78 422 
78 343 
78 264 
78 186 
78 107 


78 029 
77951 
77 873 
77 795 
HE TAN E 
77 639 
77 562 
77 484+ 
77 407 
77 330 
77 253 
77176 
77 099 
77 023 
76 946 
76 870 
76 794 
76 717 
76 641 
76 565 
76 490 
76 414 
76 339 
76 263 
76 188 
76 113 
76 038 
75 963 
75 888 
75 814 
75 739 
75 665 
75 590 
75 516 
75 442 


75 368 
10 
log tan 


log cos | 


9 
99 462 
99 460 
99 458 
99 456 
99 454 
99 452 
99 450 
99 448 
99 446 
99 444 
99 442 
99 440 
99 438 
99 436 
99 434 


99 432 
99 429 
99 427 
99 425 
99 423 
99 421 
99 419 
99 417 
99 415 
99 413 
99 411 
99 409 
99 407 
99 404 
99 402 
99 400 
99 398 
99 396 
99 394 
99 392 
99 390 
99 388 
99 385 
99 383 
99 381 
99 379 
99 377 
99 375 
99 372 
99 370 
99 368 
99 366 
99 364 
99 362 
99 359 
99 357 
99 355 
99 353 
99 351 
99 348 
99 346 
99 344 
99 342 
99 340 
99 337 


+] SHNEsGManoos CGE 


—_ 
Reo OMNIAYW FYONWRS 


log sin 
9 
23 967 
24 039 
24110 
24 181 
24 253 
24 324 
24 395 
24 466 
24 536 
24 607 


24 677 
24 748 
24 818 
24 888 
24958 
25 028 
25 098 
25 168 
25 237 
251807 


25 376 
Zora 
yAsyeayl 
25 583 
25 652 
25 721 
25 790 
25 858 
25 927 
25 995 
26 063 
26 131 
26 199 


26 267 * 


26 335 


26 403 
26 470 
26 538 
26 605 
26 672 
26 739 
26 806 
26 873 
26 940 
27 007 
27 073 
27 140 
27 206 
27 273 
27 339 


27 405 
27 471 
27 537 
27 602 
27 668 
Zi 13% 
27 199 
27 864 
27 930 
27 995 
28 060 
9 


log oos 


log tan 
9 
24 632 
24 706 
24 779 
24 853 
24 926 
25 000 
25 073 
25 146 
25 219 
25 292 
25 365 
25 437 
25 510 
25 582 
25 655$ 
PAA VA 
25 799 
25 871 
25 943 
26 O15 
26 086 
26 158 
26 229 
26 301 
26 372 


26 443 
26 514 
26 585 
26 655 
26 726 
26 797 
26 867 
26 937 
27 008 
27 078 
27 148 
27 218 
27 288 
27 357 
27 427 
27 496 
27 566 
27 635 
27 704 
27773 
27 842 
27911 
27 980 
28 049 
28 117 
28 186 
28 254 
28 323 
28 391 
28 459 
28 527 
28 595 
28 662 
28 730 
28 798 


28 865 
9 


log oot 


73 203 
Jono 
73 063 
72 992 
72 922 
72 852 
72 782 
72712 
72 643 
72 573 
72 504 
72 434 
72 365 
72 296 
72 227 
72 158 
72 089 
72 020 
71951 
71 883 
71 814 
71 746 
71 677 
71 609 
71 541 
71473 
71405 
71 338 
71 270 
71 202 
71135 
10 


log tan 


log cos 
9 
99 335 
99 333 
99 331 
99 328 
99 326 
99 324 
99 322 
99 319 
99 317 
99 315 


OGIS 
99 310 
99 308 
99 306 
99 304 


99 301 
99299 
99 297 
99 294 
99 292 
99 290 
99 288 
99 285 
99 283 
99 281 
99 278 
99 276 
99 274 
99.271 
99 269 


99 267 
99 264 
99 262 
99 260 
99 257 


99 255 
99 252 
99 250 
99 248 
99 245 
99 243 
99 241 
99 238 
99 236 
99 233 
99 231 
99 229 
99 226 
99 224 
99 221 


99 219 
99 217 
99 214 
99 212 
99 209 
99 207 
99 204 
99 202 
99 200 
99 197 


99 195 
9 
log sin 


Ore wws qT anno 


log sin 
9 
28 060 
28 125 
28 190 
28 254 
28 319 
28 384 
28 448 
28 512 
28 577 
28 641 
28 705 
28 769 
28 833 
28 896 
28 960 
29 024 
29 087 
29 150 
29.214 
29 277 
29 340 
29 403 
29 466 
29 529 
29 591 
29 654 
29 716 
29 779 
29 841 
29 903 


29 966 
30 028 
30 090 
30151 
30213 
30 275 
30 336 
30 398 
SUS 
30 521 


30 582 
30 643 
30 704 
30 765 
30 826 
30 887 
30 947 
31 008 
31 068 
31 129 
31 189 
3b 250 
31310. 
31 370 
31 430 
31 490 
31 549 
31 609 
31 669 
31 728 

31 788 

9 


log cos 


Li 


log tan 


9 
28 865 
28 933 
29 000 
29 067 
29 134 
29 201 
29 268 
29 335 
29 402 
29 468 
29 535 
29 601 
29 668 
29 734> 
29 800 
29 866 
29 932 
29 998 
30 064 
30 130 
30 195 
30 261 
30 326 
30 391 
30457 
30 522 
30 587 
30 652 
30 717 
30 782 


30 846 
S09 
30 975 
31 040 
SOF 


31 168 
31 233 
31 297 
31 361 
oIZ5 


31 489 
31552 
31 616 
31 679 
Sk 743 


31 806 
31870 
31983 
31 996 
32 059 


32 122 
32 185 
32 248 
32311 
32 373 
32 436 
32 498 
32 561 
32 623 
32 685 


32 144 
9 


log cot 


log cot 
10 
TASS 
71 067 
71 000 
70 933 
70 866 
70 799 
LONE, 
70 665 
70 598 
70 532 
70 465 
70 399 
70 332 
70 266 
70 200 
70 134 
70 068 
70 002 
69 936 
69 870 


69 805 
69 739 
69 674 
69 609 
69 543 


69 478 
69 413 
69 348 
69 283 
69 218 


69 154 
69 089 
69 025 
68 960 
68 896 


68 832 
68 767 
68 703 
68 639 
68 575 


68 511 
68 448 
68 384 
68 321 
68 257 
68 194 
68 130 
68 067 
68 004 
67 941 
67 878 
67 815 
67 752 
67 689 
67 627 


67 564 


3 99 040 


log cos 
9 
99 195 
99 192 
99 190 
99 187 
99 185 
99 182 


99 167 
99 165 
99 162 
99 160 
99 157 
99 155 
99 152 
99 150 
99 147 
99 145 
99 142 
99 140 
99 137 
99 135 
99 132 
99 130 
99 127 
99 124 
99 122 


SOA. 
A) MET 
SG 
QO T2 
99 109 


99 106 
99 104 
99 101 
99 099 
99 096 


99 093 
99 091 
99 088 
99 086 
99 083 


99 080 
99 078 
99 075 
99 072 
99 070 


99 067 
99 064 
99 062 
99 059 
99 056 


99 054 
99 051 
99 048 
99 046 
99 043 


log sin 


Srnwa QM anovo 


~ 


52 


log sin 
9 
31 788 
31 847 
31 907 
31 966 


t 


G2 Go Oo Oo ¢ 
bo DO Lo 
do bo 
OO C 
re boc ~~ |C 


i) 

Oo W 
“Ie 
GO © 


32 437 
ey S2h) 
$4 900 
32 612 


32 670 
32 728 
32 786 
32 844 
32 902 


32 960 
33 018 
0 
oo 133 
33 190 


33 248 
33 305 
33 362 
33 420 
Soi 


Sp) oe 
83/591 
33 647 
op) (AUR: 
833) (AIL 


33 818 
33 874 
33 931 
33 987 
34 043 


34 100 
34 156 
34 212 
34 268 
34 324 


34 380 
34 436 
Sieg ill 
Bie Sal 
34 602 
34.658 
ot 713 
34 769 


53 1034 824 


Shr 
55 
56 
57: 
58 
59 


60 


f 


34 879 


3 934 
34 989 
35 044 
35 099 
313) Sas 


35 209 
9 


log cos 


12° 


log tan 
9 
32 747 
32 810 
32 872 
32 933 
32 995 
So O57 
33.119 
33 180 
33 242 
33 303 
33 365 
33 426 
33 487 
33 548 
33 609 
33 670 
Bowl 
33 792 
33 853 
33 913 


SOO Ts 
34 034 
34 095 
Sia loo 
3215 


34 276 
34 336 
34 396 
34 456 
oye elle) 
SHOTS 
34 635 
34 695 
TPS 
Se csilsy 
34 874 
S158 
34992 
35 051 
Sone 


35 170 
3) 429) 
35 288 
S5.O4M 
35 405 


35 464 
35 $23 
35 581 
35 640 
35 698 


Soo 
35 815 
35 873 
Bowel 
35 989 


36 047 
36 105 
36 163 
36 221 
36 279 


36 336 
9 
log cot 


log cot 
10 
67 253 
67 190 
67 128 
67 067 
67 005 


66 943 
66 881 
66 820 
66 758 
66 697 
66 635 
66 574 
66 513 
66 452 
66 391 
66 330 
66 269 
66 208 


66 147 


66 087 


66 026 
65 966 
65 905 
65 845 
65 785 
65 724 
65 66+ 
65 604 
65 544 
65 484+ 


65 424 
65 365 
65 305 
65 245 
65 186 


65 126 
65 067 
65 008 
O49 
64 889 


64 830 
64 771 
64 712 
64 653 
64 595 
64 536 
64 477 
64 419 
6+ 360 
6+ 302 


64 243 
64+ 185 
64 127 
64 069 
64 O11 


63.953 


99 038 
99 035 
99 032 
99 030 
99 027 
99 024 
99 022 
99 019 
99 016 
99 013 
99 O11 
99 008 
99 005 
99 002 
99 000 
98 997 
98 994 
98 991 
98 989 
98 986 
98 983 
98 980 
98 978 
93°9O75 
9S O72 
98 969 
98 967 
98 964 
98 961 


98 958 
98 955 
98 953 
98 950 


‘98 947 


98 944 
98 941 
98 938 
98 936 
98 933 
98 930 
98 927 
98 924 
98 921 
98 919 


98 916 
98 913 
98 910 
98 907 
98 904 


98 901 
98 898 
98 $96 
98 893 
98 890 


98 887 
98 884 
98 881 
98 878 
98 875 
98 872 
9 


log sin 


-| Ornwrlhl AIOOS 


log sin 


9 
35 209 
35 263 
35 318 
35 373 
35 427 
35 481 
35 536 
35 590 
35 644 
35 698 


35 752 
35 806 
35 860 
35 914 
35 968 
36 022 
36 075 
36 129 
36 182 
36 236 


36 289 
36 342 
36 395 
36 449 
36 502 
36555 
36 608 
36 660 
36 713 
36 766 
36 819 
36 871 
36 924 
36 976 
37 028 
37 O81 
31 133 
37 185 
Seo. 
37 289 

341 
37 393 
37 445 
37 497 
37 549 
37 600 
37 652 
37 703 
37 755 
37 806 
37 858 
37 909 
37 960 
38 011 
38 062 


38 113 
38 164 
38 215 
38 266 
38 317 


38 368 


Jog tan 
9 
36 336 
36 394 
36 452 
36 509 
36 566 


36 624 
36 681 
36 738 
36 795 
36 852 
36 909 
36 966 
37 023 
37 080 
yh IEW 


37 193 
37 250 
37 306 
37 363 
of 4l9 


37 476 
37 532 
37 588 
37 644 
37 700 


37 756 
37 812 
37 868 
37 924 
37 980 
38 035 
38 091 
38 147 
38 202 
38 257 
38 313 
38 368 
38 423 
38 479 
38 534 
38 589 
38 644 
38 699 
38 754 
38 808 
38 863 
38 918 
38 972 
39 027 
39 082 
39 136 
39 190 
39 245 
39 299 
39 353 
39 407 
39 461 
39 515 
39 569 
39 623 


61 687 
61 632 
61 577 
61 521 
61 466 
61 411 
61 356 
61 301 
61 246 
61 192 
61 137 
61 082 
61 028 
60 973 
60 918 
60 864 
60 810 
60 755 
60 701 
60 647 
60 593 
60 539 
60 485 
60 431 
60 377 
60 323 
10 
log tan 


log cos 
9 
98 872 
98 869 
98 867 
98 864+ 
98 861 
98 858 
98 855 
98 852 
98 849 
98 846 
98 843 
98 840 
98 837 
98 834 
98 831 


98 828 
98 825 
98 822 
98 819 
98 816 


98 813 
98 810 
98 807 
98 804 
98 801 
98 798 
98 795 
98 792 
98 789 
98 786 
98 783 
98 780 
98 777 
98 774 
98 771 
98 768 
98 765 
98 762 
98 759 
98 756 
98 753 
98 750 
98 746 
98 743 
98 740 
98 737 
98 734 
98 731 
98 728 
98 725 
98 722 
98 719 
98 715 
98 712 
98 709 
98 706 
98 703 
98 700 
98 697 


98 694 | 


98 690 


ODNIDYW FwOWNWrES 


| log sin 


9 
38 368 
38 418 
38 +69 
38 519 
38 570 


38 620 
38 670 
38 721 
38 771 
38 821 
38 871 
38 921 
38 971 


| 39021 


39 071 


39 121 
39 170 
39 220 
39 270 
39319 


39 369 
39 418 
39 467 
SO SLT 
39 566 


39 615 
39 664 
oo 7S 
39 762 
39 811 


39 860 
39 909 
39 958 
40 006 
40055 


40 103 
40 152 
40 200 
40 249 
40 297 
40 346 
40 394 
40 442 
40 490 
40 538 
40 586 
40 634 
40 682 
40 730 
40 778 
40 825 
40 873 
40921 
40 968 
41016 
41 063 
41111 
41158 
41 205 
41 252 
41 300 
9 


log cos 


log tan 
9 
39 677 
39 731 
39 785 
39 838 
39 892 


39 945 
39/999 
40 052 
40 106 
40 159 
40 212 
40 266 
40 319 
40 372 
40 425 


40 478 
40 531 
40 584 
40 636 
40 689 


40 742 
40 795 
40 847 
40 900 
40 952 


41 005 
41 057 
41 109 
41 161 
41 214 


41266 $ 
41 318 
41370 | 
41422 § 
41474 
41 526 
41578 ! 
41 629 
41 681 
41 733 
41784 § 
41 836 
41887 5 
41939 § 
41 990 
42 041 
42.093 
42 144 
42 195 
42 246 
42 297 
42 348 
42 399 
42 450 
42 501 
42 552 
42 603 
42 653 
42 704 
42 755 
42 805 


log cos 
9 
98 690 
98 687 
98 684 
98 681 
98 678 
38 675 
98 671 
98 668 
98 665 
98 662 


98 659 
98 656 
98 652 
98 649 
98 646 
98 643 
98 640 
98 636 
98 633 
98 630 


98 627 
98 623 
98 620 
98 617 
98 614 


98 610 
98 607 
98 604 
98 601 
98 597 


98 594 
98 591 
98 588 
98 584 
98 581 
98 578 
98 574 
98 571 
98 568 
98 565 
98 561 
98 558 
98 555 
98 551 
98 548 
98 545 
98 541 
98 538 
98 535 
98 531 
98 528 
98 525 
98 521 
98 518 
98 515 
98 511 
98 508 
98 505 
98 501 
98 498 
98 494 
9 


log sin 


| SP wwFs qm asnve 


wonaAK auwre| ~ 


log sin 
9 
41 300 
41 347 
41 394 
41 441 
41 488 
41535 
41 582 
41 628 
41 675 
41 722 


41 768 
41815 
41 861 
41 908 
41 954, 
42 001 
42 047 
42 093 
42 140 
42 186 


42 232 
42 278 
42 324 
42 370 
42 416 
42 461 
42, 507 
42553 
42 599 
42 644 
42 690 
42735 
42,781 
42, 826 
42, 872 


42917 
42 962 
43 008 
43 053 
43 098 


43 143 
43 188 
43 233 
43 278 
43 323 


43 367 
43 412 
43 457 
43 502 
43 546 


43 591 
43 635 
43 680 
43,724 
43 769 
43 813 
43 857 
43 901 
43 946 
43 990 


44 034 
9 


log cos 


15° 


log tan 
9 
42 805 
42 856 
42 906 
42 957 
43 007 
43 057 
43 108 
43 158 
43 208 
43 258 
43 308 
43 358 
43 408 
43 458 
43 508 
43 558 
43 607 
43 657 
43 707 
43 756 


43 806 
43 855 
43 905 
43.954 
44 004 
44 053 
44 102 
44151 
44 201 
44 250 


44 299 
44 348 
44 397 
44 446 
44495 
44 544 
44 592 
44 641 


44 690 - 


44 738 


44 787 
44 $36 
44 88+ 
41 0 
44 981 


45 029 
45 078 
45 126 
45 174 
45 222 
45 271 
45 319 
45 367 
45 415 
45 463 
45 511 
45 559 
45 606 
45 654 
45 702 


45 750 
9 


log cot 


log cot 
10 
57 195 
57 144 
57 094 
57 043 
56 993 
56 943 
56 892 
56 842 
56 792 
56 742 
56 692 
56 642 
56 592 
56 542 
56 492 


56 442 
56 393 
56 343 
56 293 
56 244 


56 194 
56 145 
56 095 
56 046 
55 996 
55 947 
55 898 
55 849 
50,199 
55 750 


55 701 
55 652 
55 603 
Sot 
55 505 
55 456 
55 408 
bere bY 
55 310 
55 262 
dy 213 
55 16+ 
55 116 
55 067 
55 019 


big me vrall 
54 922 
54 874 
54 826 
54 778 
54 729 
54 681 
54 633 
54 585 
Sted 


54 489 


log cos 
9 
98 494 
98 49] 
98 488 
98 484+ 
98 +81 
98 477 
98 474 
98 471 
98 467 
98 464+ 
98 460 
98 457 
98 453 
98 450 
98 447 
98 443 
98 440 


98 436 , 


98 433 
98 429 


98 426 
98 422 
98 419 
98 415 
98 412 


98 409 
98 405 
98 402 
98 398 
98 395 
98 391 
98 388 
98 384+ 
98 381 
98 377 


98 373 
98 370 
98 366 
98 363 
98 359 


98 356 
98 352 
98 349 
98 345 
98 342 


98 338 
98 334 
98 331 
98 327 
98 324 
98 320 
98 317 
98 313 
98 309 
98 306 


98 302 
98 299 


98 295 } 


98 291 
98 288 


98 284 
9 


log sin 


SenrnwaQanrww 


log sin 
9 
44 034 
44 078 
44-122 
44 166 
44 210 


44 253 
44 297 
44 341 
44 385 
44 428 
44472 
44 516 
44559 
44 602 
44 646 
44 689 
44 733 
44 776 
44 819 
44 862 


44 905 
44 948 
44 992 
45 035 
45 077 


45 120 
45 163 
45 206 
45 249 
45 292 
45 334 
Groot 
45 419 


45 462, 


45 504 


45 547 
45 589 
45 632 
45 674 
45 716 


45 758 
45 801 
45 843 
45 885 
45927 


45 969 
46 011 
46 053 
46 095 
46 136 


46 178 
46 220 
46 262 
46 303 
46 345 
46 386 
46 428 
46 469 


‘| 46511 


46 552 
46 594 
9 


log cos 


16° 


log tan 
9 
45 750 
45 797 
45 845 
45 892 
45 940 
45 987 
46 035 
46 082 
46 130 
46 177 


46 224 
46 271 
46 319 
46 366 
46 413 


46 460 
46 507 
46 554 
46 601 
46 648 


46 694 
46 741 
46 788 
46 835 
46 881 


46 928 
46 975 
47 021 
47 068 
oh taker 


47 160 
47 207 
47 253 
47 299 
t/os0 


A302 
47 438 
47 484 
aH S31) 
47 576 
47 622 
47 668 
47 714 
47 760 
47 806 


47 852 
47 897 
+1 Oto 
47 989 
48 035 


48 080 
48 126 
48171 
48 217 
48 262 


48 307 
48 353 


F5OUO lc 


48 443 
48 489 


log cot 
10 
54 250 
54 203 
54155 
54 108 
54 060 


54 013 
So 900 
53 918 
53 870 
53 823 
53 776 
53 729 
53 681 
53 634 
53 587 


53 540 
55'498. 
53 446 
po 399 
53 352 


53 306 
53 259 
53 212 
53 165 
Sys eilly) 


53 072 
53 025 
52 979 
52 932 
52 886 


52 840 
52 793 
52 747 
52 701 
52 654 


52 608 
52 562 
a2 516 
52 470 
52 424 
52 378 
52 332 
52 286 
52 240 
52 194 


52 148 
52 103 
52 057 
52011 
Sl955 
51 920 
51 874 
51829 
51 783 
51 738 
51693 


4G.00% 5 
9 


log cot 


log cos 
9 
98 284 
98 281 
98 277 
98 273 
98 270 
98 266 
98 262 
98 259 
98 255 
98 251 
98 248 
98 244 
98 240 
98 237 
98 233 


98 229 
98 226 
98 222 
98 218 
98 215 


98 211 
98 207 
98 204 
98 200 
98 196 


98 192 
98 189 
98 185 
98 181 
98 177 


98 174 
98 170 
98 166 
98 162 
98 159 


98 155 
98 151 
98 147 
98 144 
98 140 


98 136 
98 132 
98 129 
98 125 
98 121 
98 117 
98 113 
98 110 
98 106 
98 102 


98 098 
98 094 
98 090 
98 087 
98 083 


98 079 
98 075 


2 98071 


98 067 
98 063 


98 060 
9 


log sin 


SOrnrnwa Gl arnwvo 


CoOnad puonrS 


log tan 
9 

48 534 

48 579 


48 624 5 


48 669 
48 714 


4ooo « 


48 804+ 
48 849 


qioot 2 


48 939 
48 984+ 


491029" § 


49 073 
49.118 
49 163 


49 207 
49 252 
49 296 
49 341 
49 385 


49 430 
OA 
Gi She, 
49 563 
49 607 


49 652 
49 696 
49 740 
49 784 
49 828 


49 872 
49 916 
49 960 
50 004+ 
50 048 
50 092 
50 136 
50 180 
50 223 
50 267 
50 311 
50 355 
50 398 
50 442 
50 485 
50 529 
50 572 
50 616 
50 659 
50 703 
50 746 
50 789 
50 833 
50 876 
50919 


49 297 
49 254 
49 211 
49 167 
49 124 
49 081 
49 038 
48 995 
48 952 
48 908 
48 865 
48 822 
10 
log tan 


log cos 
9 
98 060 
98 056 
98 052 
98 048 
98 044 
98 040 
98 036 
98 032 
98 029 
98 025 


98 021 
98 017 
98 013 
98 009 
98 005 
98 001 
97 997 
07995 
97 989 
97 986 
97 982 
97 978 
ei lis 
97 970 
97 966 
97 962 
97 958 
D1 9bt 
97 950 
97 946 
97 942 
97 938 
97 934 
97 930 
97 926 


97 922 
97 918 
97 914 
97 910 
97 906 
97 902 
97 898 
97 894 
97 890 
97 886 
97 882 
97 878 
97 874 
97 870 
97 866 


97 861 
97 857 
97 853 
97 849 
97 845 
97 841 
97 837 
97 833 


97 829 | 


97 825 
97 821 


WO WACH FOR) ~ 


log sin 


9 


48998 5 
49037 5 
49076 5 


49115 


49 153. ! 
49192 : 


49 231 
49 269 


49305) § 


49 347 
49 385 


494 2e oo 


49 462 


49500 5 


49 539 
49 577 
45 615 
49 654 
49 692 
49 730 
49 768 
49 806 
49 844 


49'382 { 


49 920 


a 5G 
491996) 
50/034 
50072 : 


50110 
50 148 
50 185 
50 223 
50 261 


50298 


50 336 
50 374 
50 411 
50 449 
50 486 
50 523 
50 561 
50 598 
50 635 
50 673 
50 710 
50 747 
50 784 
50 821 
50 858 


50 896 
50 933 
50970 
51 007 
51 043 


51080° 


SALLY, 
51 154 
51 19] 


| 51 227 


51 264 
9 


log cos 


52 661 
52 703 
52 745 
52 787 
52 829 
52 870 
52 912 
52 953 
52 995 
53 037 
53 078 
53 120 
53 161 
53 202 
53 244 
53 285 
53 327 
53 368 
53 409 
53 450 
53 492 
SEER: 
53 574 
53 615 
53 656 


47 464 
47 422 
47 380 
47 339 
47 297 
47 255 
47 213 
47171 
47 130 
47 088 
47 047 
47 00S 
46 963 
46 922 
46 880 
46 839 
46 798 
46 756 
46715 
46 673 
46 632 
46 591 
46 550 
46 508 


log cos 


9 
97 821 
97 817 
97 812 
97 808 
97 804 


97 800 
97 796 
97 792 
97 788 
97 784 
97 779 
97 775 
97 771 
97 767 
97 763 
97 759 
97 754 
97 750 
97 746 
97 742 
97 738 
97 734 
97 729 
97 725 
97 721 
97 717 
97 713 
97 708 
97 704 
97 700 
97 696 
97 691 
97 687 
97 683 
97 679 
97 674 
97 670 
97 666 
97 662 
97 657 
97 653 
97 649 
97 645 
97 640 
97 636 


19° 


log tan 
9 
53 697 
53 738 
53 779 
53 820 
53 861 


53 902 
Jo 943 
53 984 
54 025 
54+ 065 
54 106 
54147 
54 187 
54 228 
54 269 
54 309 
54 350 
54 390 
54 fil 
54 471 
54 512 
54552 
ohog 
54 633 
54 673 


BEV AGS 
Baeioe 
on os: 
54 835 
S#'375 


Bae Ss 
34 950 
aa990 
55.035 
55 075 
55115 
py NES 
oo 195 
55 235 
59 275 
55 315 
Boroo 
55 395 
SS eke 
sod 


55 514 
SaSoe 


55.595" 
55 633. 


55 673 


55 712 
55.752 
55.791 
55 831 
55 870 
55 910 
POO 
ay 962 
56 028 
56 067 


56 107 
9 


log cot 


log cot 


10 
46 303 
46 262 
46 221 
46 180 
46 139 
46 098 
46 057 
46 016 
45 975 
45 935 
45 894 
45 853 
45 813 
45 772 
45 731 
45 691 
45 650 
45 610 
45 569 
45 529 


45 488 
TOS 
45 407 
45 367 
45 327 


45 286 
45 246 
45 206 
45 165 
45 125 


45 085 
45 045 
45 005 
44.965 
44.925 
44 885 
44 845 
44 805 
44 765 
44 725 
44 685 
44 645 
44 605 
44 566 
44 526 
44 486 
44 446 
44 407 
44 367 
44 327 


44 288° 


44 248 
44 209 
44 169 
44 130 


log cos 
9 


97 567 | 


97 563 
97 558 
97 554 
97 550 
97 545 
97 541 
97 536 
97 532 
97.328 
97 523 
G7 519 
ea 
97 510 
97 506 


97 501 
97 497 
97 492 
97 488 
97 484 


OTao 
97475 
97 470 
97 466 
97 461 


RAST 
OTASS 
97 448 
97 444 
DTAB9 


OAS 
DL A390 
97 426 
OT AZN 
Syl AY) 


97 412 
97 408 
97 403 
Ti 202) 
97 394 


97 390 
97 385 
97 381 
97 376 
97 372 
97 367 
97 363 
97 358 
97 353 
97 349 
97 344 
97 340 
97 335 
97 331 
97 326 
97 322 
97 317 
97 312 
97 308 
97 303 


97,299 
9 


log sin 


SHrnw pad awM00 


a) 


20° 


log sin log tan 
9 9 
53405 56107 
53440 56146 
53475 56185 
53 509 56224 
53 544 56 264 
53.578 56303 
53613 56342 
53 647 56381 
53 682 56420 
53716 56459 


53751 56498 
5a.78o 56537 
53819 56576 
HScor OOOLo 
53 888 56 654 
531922, 561693 
Solow (96.732 
531991 «BG771. 
54025 56810 
54059 56849 


54093 56887 
54127 56926 
54161 56965 
Sdlgy dif 004 
54229 57042 


54263 57 081 
54297 57120 
oHesl 57158 
Soop, 57 197 
Brow 57 235 


54455" 57 214 
1466, 57.313 
54500 57352 
ot 534% 57 389 
54 567 57428 
54601 57466 
54635 57 504 
54668 57 543 


54702 57581 


Sion 57 O19 


54.7097 O58 
54802 57 696 
ShO30 Siar 
54869 57772 
54903 57810 
54936 57 849 
54969 57 887 
59003 57925 
55036 57 963 
55069 58001 


55102 58039 
55136 58077 
55169 58115 
55 202 58153 
522359 $8191 


55 268 58 229 
55 301 58 267 
Swoon OO OUT 
55 367 58 342 
55 400 58 380 


55435 Sets 
9 9 


log cos log cot 


log cot 
10 
43 893 
43 354 
43 815 
43 776 
43 736 
43 697 
43 658 
43 619 
43 580 
43541 


43 502 
43 463 
43 424 
43 385 
fo ot0 
43 307 
43 268 
43 229 
43 190 
45.151 


43 113 
43 074 
43 035 
42 996 
42 958 


42 919 
42 880 
42 842 
42 803 
42 765 
42 726 
42 688 
42 649 
42 611 
42 572 


ae oot 
42 496 
42 457 
42 419 
42 381 


47,342 
42 304 
42 266 
42,228 
42 190 


42 151 
47,113 
42 075 
42 037 
GIO 2) 


41 961 
41923 
41 885 
41 847 
41 809 


clei fl 


97 294 


97 289 
97 285 
97 280 


97 276 | 


97 271 
97 266 


97 262 | 


97 257 
97 252 
97 248 
97 243 
97 238 
97 234 
97 229 
97 224 
97 220 
97 215 
97 210 


97 206 
97 201 
97 196 
97 192 
97 187 


97 182 
97 178 
97173 
97 168 
97 163 


Sy Te) 
Sid: 
OF TAG 
97 145 
97 140 
O7 165 
97 130 
97 126 
97 121 
97 116 


Talla: 
97 107 
97 102 
97.097 
97 092 


97 087 
97 083 
97 078 
97 073 
97 068 
97 063 
97 059 
97 054 
97 049 
97 044 


97 039 
97 035 


97 030 


97 025 

97 020 

97 015 
9 


log sin 


OHenwnwsaQannoo 


= 


38 


OMDNIAM ARwNWeS 


log sin 
9 
55 433 
55 466 
55 499 
S52 
55 564 


BS 597 
55 630 
55 663 
55 695 
55 728 
55 761 
55 793 
55 826 
55 858 
55 891 


§5 923 
55 956 
55 988 
56 021 
56 053 


56 085 
56 118 
56 150 
56 182 
56 215 


56 247 
56 279 
56 311 
56 343 
56 375 
56408 
56440 
56472 
56 504 
56 536 
56 568 
56 599 
56 631 
56 663 
56 695 
56 727 
56 759 
56 790 
56 822 
56 854 
56 886 
56917 
56 949 
56 980 
57 012 
57 044 
57075 
57 107 
57 138 
57 169 
57 201 
57 232 
57 264 
57 295 
57 326 


log cos 


Ate 


log tan 


9 
58 418 
58 455 
58 493 
58 531 
58 569 
58 606 
58 644 
58 681 
58719 
58 757 


58 794 
58 832 
58 869 
58 907 
58 944 
58 981 
59 019 
59 056 
59 094 
59 131 


59 168 
59 205 
59 243 
59 280 
59 317 


591354 
S991 
59429 
59 466 
59 503 


59 540 
59 577 
59 614 
59 651 
59 688 
So. 729 
59 762 
59 799 
59 835 
59 872 
59 909 
59 946 
59 983 
60 019 
60 056 
60 093 
60 130 
60 166 
60 203 
60 240 
60 276 
60 313 
60 349 
60 386 
60 422 


60 459 
60 495 
60 532 
60 568 
60 605 
60 641 
9 
log cot 


log cot 
10 
41 582 
41 545 
41 507 
41 469 
41431 


419394 
41 356 
SLO 
41 281 
41 243 


41 206 
41 168 
41131 
41 093 
41 056 


41019 
40 981 
40 944 
40 906 
40 869 


40 832 
40 795 
40 757 
40 720 
40 683 


40 646 
40 609 
40 571 
40 534 
40 497 


40 460 
40 423 
40 386 
40 349 
40 312 
40 275 
40 238 
40 201 
40 165 
40 128 
40 091 
40 054 
40 017 
39 981 
39 944 
39 907 
39 870 
39 834 
39 797 
39 760 
39 724 
39 687 
39 651 
39 614 
39 578 
39 541 
39 505 
39 468 
39 432 
39 395 
39. S59 
10 
log tan 


68° 


log cos 
9 
97 015 
97 010 
97 005 
97 001 
96 996 
96 991 
96 986 
96 981 
96 976 
96 971 


96 966 
96 962 
96 957 
96 952 
96 947 


96 942 
96 937 
96 932 
96 927 
96 922 


96 917 
96 912 
96 907 
96 903 
96 898 


96 893 
96 888 
96 883 
96 878 
96 873 


96 868 
96 863 
96 858 
96 853 
96 848 
96 843 
96 838 
96 833 
96 828 
96 823 
96 818 
96 813 
96 808 
96 803 
96 798 
96 793 
96 788 
96 783 
96 778 
96 772 
96 767 
96 762 
96 757 
96 752 
96 747 
96 742 
96 737 
96 732 
96 727 
96 722 
96 717 


WOBONIAM PWNWKO 


log tan 
9 
60 641 
60 677 
60 714 
60 750 
60 786 
60 823 
60 859 
60 895 
60 931 
60 967 


61 004 
61 040 
61 076 
61112 
61 148 


61 184 


5 61220 


59.039 
59 069 
59 098 
59 128 
59 158 
59 188 
9 
log cos 


61 256 
61 292 
61 328 


61 364 
61 400 
61 436 
61 472 
61 508 


61 544 
61 579 
61 615 
61 651 
61 687 
61 722 
61 758 
61 794 
61 830 
61 865 


61901 
61 936 
61 972 
62 008 
62 043 
62 079 
62 114 
62 150 


-62 185 


62 221 


62 256 
62 292 
62 327 
62 362 
62 398 
62 433 
62 468 
62 504 


62 539° 


62 574 
62 609 
62 645 
62 680 
62 715 
62 750 
62 785 
9 
log cot 


38 852 


38 816 
38 780 
38 744 
38 708 
38 672 


38 636 
38 600 
38 564 
38 528 
38 492 


38 456 
38 421 
38 385 
38 349 
38 313 


38 278 
38 242 
38 206 
38 170 
38 135 


38 099 
38 064 
38 028 
37 992 
37 957 
37 921 
37 886 
37 850 
oY Op 
37 779 
37 744 
37 708 
37 673 
37 638 
37 602 
37 567 
37 532 
37 496 
37 461 
37 426 
37 391 
37 355 
37 320 
37 285 
37 250 
37 215 
10 


log tan 


67° 


log cos 


9 


96 717 


96 711 
96 706 
96 701 
96 696 


96 691 
96 686 
96 681 
96 676 
96 670 
96 665 
96 660 
96 655 
96 650 
96 645 
96 640 
96 634 
96 629 
96 624 
96 619 


96 614 
96 608 
96 603 
96 598 
96 593 


96 588 
96 582 
96 577 
96 572 
96 567 


96 562 
96 556 
96 551 
96 546 
96 541 


96 535 
96 530 
96 525 
96 520 
96 514 
96 509 
96 504 
96 498 
96 493 
96 488 
96 483 
96 477 
96 472 
96 467 
96 461 
96 456 
96 451 
96 445 
96 440 
96 435 
96 429 
96 424 
96 419 
96 413 
96 408 
96 403 
9 


log sin 


Or NwWEQMartHO 


~ 
—_ 
So 

a 
i 
5 


5 WODMIATM BROWNE OS 


II | 59514 


23° 


log tan 
9 
62 785 
62 820 
62 855 
62 890 
62 926 
62 961 
62 996 
63 031 
63 066 
63 101 


63 135 
63 170 
63 205 
63 240 
63 275 


63 310 
63 345 
63 379 
63 414 
65'449 
63 48+ 
63 519 
63 553 
63 588 
63 623 


63 657 
63 692 
63 726 
63 761 
63 796 


63 830 
63 86 
63 899 
63 934 
63 968 


64 003 
6+ 037 
6+ 072 
6+ 106 
64 140 
64 175 
6+ 209 
64 243 
64+ 278 
64 312 
64 346 
64 381 
64 415 
64 449 
64 483 


64 517 
64 552 
64 586 
64 620 
64 654 
64 688 
64 722 
64 756 
64 790 
64 824 


64 858 
9 
log cot 


log cot 


10 
37 215 
37 180 
37 145 
37 110 
37 074 
37 039 
37 004+ 
36 969 
36 934 
36 899 
36 865 
36 830 
36 795 
36 760 
36 725 


36 690 
36 655 
36 621 
36 586 
36 551 


36 516 
36 481 
36 447 
36 412 
36 377 


36 343 
36 308 
36 274 
36 239 
36 204 


36170 
36 135 
36 101 
36 066 
36 032 


35 997 
35 963 
35 928 
35 894 
35 860 


35 825 
ois VeAl 
oo 157 
35 722 
35 688 


35 654 
35 619 
35 585 
So Oo 
55) S17 
35 483 
35 448 
35 414 
35 380 
35 346 


35 312 


96 397 
96 392 
96 387 
96 381 
96 376 
96 370 
96 365 
96 360 
96 354 


96 349 
96 343 
96 338 
96 333 
96 327 
96 322 
96 316 
96 311 
96 305 
96 300 


96 294 
96 289 
96 284 
96 278 
96 273 


96 267 
96 262 
96 256 
96 251 
96 245 


96 240 
96 234 
96 229 
96 223 
96 218 


96 212- 


96 207 
96 201 
96 196 
96 190 


96 185 
96 179 
96 174 
96 168 
96 162 


96 157 
96 151 
96 146 
96 140 
96 135 
96 129 
96 123 
96 118 
96 112 
96 107 
96 101 
96 095 
96 090 
96 084 
96 079 


96 073 
9 


log sin 


~ 


SHnwnwaQannw 


32 cpsau sons] - 


12 


log sin 
9 
60 931 
60 960 
60 988 
61 016 
61 045 
61 073 
61 101 
61129 
61 158 
61 186 
61 214 
61 242 
61 270 
61 298 
61 326 


61 354 
61 382 
61411 
61 438 
61 466 


61 494 
61 522 
61 550 
61 578 
61 606 


61 634 
61 662 
61 689 
61717 
61 745 
61 773 
61 800 
61 828 
61 856 
61 883 


61911 
61 939 
61 966 
61 994 
62 021 
62 049 
62 076 
62 104 
62 131 
62 159 


62 186 
62 214 
62 241 
62 268 
62 296 
62 323 
62 350 
62 377 
62 405 
62 432 


62 459 
62 486 
62 513 
62.541 


62 568: 


62 595 
9 


log cos 


24° 


log tan 
9 
6+ 858 
64 892 
6+ 926 
6+ 960 
6+ 994 
65 028 
65 062 
65 096 
65 130 
65 164 
65 197 
65 231 
65 265 
65 299 
65 333 
65 366 
65 400 
65 434 
65 467 
65 501 


65 535 
65 568 
65 602 
65 636 
65 669 
65 703 
65 736 
65 770 
65 803 
65 837 


65 870 
65 904 
65 937 
65 971 
66 004 


66 038 
66 071 
66 104 
66 138 
66171 


66 204 
66 238 
66 271 
66 304 
66 337 


66 371 
66 404 
66 437 
66 +70 
66 503 


66 537 
66 570 
66 603 
66 636 
66 669 
66 702 
66 735 
66 768 
66 801 
66 834 
66 867 
9 
log cot 


log cot 
10 
35 142 
35 108 
35 074 
35 040 
35 006 
34 972 
34 938 
34 904 
34 870 
34 836 


34 803 
34 769 
$4733 
34 701 
34 667 
34 634 
34 600 
3+ 566 
34 533 
34499 


34 465 
34 432 
3+ 398 
34 364 
34 331 


S207 
34 264 
34 230 
3 197i 
34 163 


See US 
34 096 
34 063 
34 029 
33 996 


33 962 
33 929 
33 896 
33 862 
33 829 


6a) 196 
33 762 
33 729 
33 696 
33 663 
33 629 
33 596 
33 563 
33 530 
3397 
33 463 
33 430 
361597 
33 364+ 
33 331 
33 298 
33 265 
33 232 
$3199 
33 166 


33 133 


log cos 
9 
96 073 
96 067 
96 062 
96 056 
96 050 
96 045 
96 039 
96 034 
96 028 
96 022 


96 017 
96 O11 
96 005 
96 000 
95 994 


95 988 
95 982 
95977 
95971 
95 965 


95 960 
O59 O54; 
95 948 
95 942 
951037, 


95 95h 
95 925 
95 920 
OSE 
95 908 


95 902 
95 897 
95 891 
95 885 
95 879 
95 873 
95 868 
95 862 
95 856 
95 850 
95 844 
95 839 
95 833 
95 827 
95 821 


95 815 
95 810 
95 804 
95 798 
95 792 
95 786 
95 780 
95 775 
95 769 
95 763 
95 757 
95 751 
95 745 
95 739 
95 733 
95 728 
9 


log sin 


aS 
— 


~ 


WKOUIATMN AONHWHO 


log sin 
9 
62 595 
62 622 
62 649 
62 676 
62 703 
62 730 
62 757 
62 784 
62 811 
62 838 


62 865 


62 892: 


| 62 918 


62.945 
62972 
62.999 
63 026 
63 052 
63 079 
63 106 
63 133 
63 159 
63 186 
63 213 
63 239 
63 266 
63 292 
63 319 
63 345 
63 372 
63 398 
63 425 
63451 
63 478 
63 504 
63 531 
63 557 
63 583 
63 610 
63 636 
63 662 
63 689 
63 715 
63 741 
63 767 
63 794 
63 820 
63 846 
63 872 
63 898 
63 924 
63.950 
63 976 
6+ 002 
64 028 


64 054 


25° 


log tan 


9 
66 867 
66 900 
66 933 
66 966 
66 999 
67 032 
67 065 
67 098 
67 131 
67 163 
67 196 
67 229 
67 262 
67 295 
67 327 
67 360 
67 393 
67 426 
67 458 
67 491 
67 524 
67 556 
67 589 
67 622 
67 654 
67 687 
67 719 
67 752 
67 785 
67 817 
67 850 
67 882 
67 915 
67 947 
67 980 
68 012 
68 044 
68 077 
68 109 
68 142 
68 174 
68 206 
68 239 
68 271 
68 303 
68 336 
68 368 
68 400 
68 432 
68 465 


68 497 
68 529 
68 561 
68 593 
68 626 


68 658 
68 690 
68 722 
68 754 
68 786 
68 $18 
9 
log cot 


log cot 
10 
35133 
33 100 
33 067 
33 034 
33 001 
32 968 
32,935 
32 902 
32 869 
32 837 
32 804 
32 771 
32 738 
32 705 
32 673 
32 640 
32 607 
32 574 
32542 
32 509 
32 476 
32) 444: 
32411 
32 378 
32 346 


SALONS 
32 281 
32 248 
32 215 
32 183 
32 150 
32 118 
32 085 
32 053 
32 020 
31 988 
31956 
31 923 
31 891 
31 858 
31 826 
31 794 
31 761 
31 729 
31 697 
31 664 
31 652 
31 600 
31 568 
#535 
31 503 
31 471 
31 439 
31 407 
31 374 
31 342 
31310 
31 278 
31 246 
31 214 


31 182 
10 
log tan 


64° . 


log cos 
9 

95 728 

95 722 


95 716 | 


95 710 
95 704 


95 698 
95 692 
95 686 
95 680 
95 674 
95 668 
95 663 
95 657 
95 651 
95 645 
95 639 
95 633 
95 627 
95 621 
95 6¥S 
95 609 
95 603 
95 597 
95 591 
95 585 
95 579 
95 573 
95 567 
95 561 
95 555 
95 549 
95 543 
95 537 
95 531 
95 525 
95 519 
95 513 
95 507 
95 500 
95 494 
95 488 
95 482 
95 476 
95 470 
95 464 
95 458 
95 452 
95 446 
95 440 
95 434 
95 427 
95 421 
95 415 
95 409 
95 403 


95 397 
95 391 
95 38+ 
95 378 
95 372 
95 366 
9 
log sin 


log sin 


9 


| 64184 


64 210 
64 236 
64 262 
64 288 
64 313 
64 339 
64 365 
64 391 
64417 
64 442 
64 468 
64 494 
64519 
64 545 


64 571 
64 596 
64 622 
6+ 647 
6+ 673 


64 698 
64724 
64749 
64-775 
64 800 
64 $26 
64851 
64 877 
64902 
64927 
64953 
64 978 
65 003 
65 029 
65 054 
65 079 
65 104 
65 130 
65 155 
65 180 
65 205 
65.230. 
5 255 
65 281 
65 306 


65 331 
65 356 
65 381 
65 406 
65 431 


65 456 
65 481 
65 506 
65 531 
65 556 
65 580 
65 605 
65 630 
65 655 
65 680 
65 705 
9 


| log cos 


26° 


log tan 
9 
68 818 
68 850 
68 882 
68 914 
68 946 


68 978 
69 010 
69 042 
69 074 
69 106 
69 138 
69 170 
69 202 
69 234 
69 266 


69 298 
69 329 
69 361 
69 393 
69 425 
69 457 
69 488 
69 520 
69 552 
69 584 
69 615 
69 647 
69 679 
69 710 
69 742 
69 774 
69 805 
69 837 
69 868 
69 900 


69 932) 
69 963° 


69 995 
70 026 
70 058 
70 089 
70 121 
70 152 
70 184 
70 215 
70 247 
70 278 
70 309 
70 341 
70 372 
70 404 
70 435 
70 466 
70 498 
70 529 
70 560 
70 592 
70 623 
70 654 
70 685 


log cot 
10 
31 182 
31 150 
31118 
31 086 
31 054 
31 022 
30 990 
30 958 
30 926 
30 894 
30 862 
30 830 
30 798 
30 766 
30 734 
30 702 
30 671 
30 639 
30 607 
30575 


30 543 
30 512 
30 480 
30 448 
30 416 


30 385 
30 353 
30 321 
30 290 
30 258 
30 226 
30 195 
30 163 
30 132 
30 100 


30 068 
30 037 
30 005 
29 974 
29 942 
29911 
29 879 
29 848 
29 816 
29 785 
29 753 
29 722 
29 691 
29 659 
29 628 
29 596 
29 565 
29 534 
29 502 
29471 
29 440 


log cos 
9 
95 366 
95 360 
95 354 
95 348 
95 341 
95 335 
95 329 
95 323 
95 317 
95 310 


95 304 
95 298 
95 292 
95 286 
95 279 
95 273 
95 267 
95 261 
95.254 
95 248 


95 242 
95 236 
95 229 
95'223 
Ob 217 
95 211 
95 204 
95 198 
95 192 
95 185 
Ob 79 
95 173 
95 167 
95 160 
9554 
95 148 
Sonal 
95 135 
95 129 
95 122 
95 116 
95 110 
95 103 
95 097 
95 090 
95 084 
95 078 
95 071 
95 065 
95 059 
95 052 
95 046 
95 039 
95 033 
95 027 


95 020 
95 014 
95 007 
95 001 
94 99$ 
94 988 
9 
log sin 


log sin 
9 
65 705 
65 729 
65 754 
65 779 
65 804 
65 828 
65 853 
65 878 
65 902 
65 927 
65 952 
65 976 
66 001 
66 025 
66 050 
66 075 
66 099 
66 124 
66 148 
66 173 
66 197 
66 221 
66 246 
66 270 
66 295 
66 319 
66 343 
66 368 
66 392 
66 416 


66 441- 


66 465 
66 489 
66 513 
66 537 
66 562 
66 586 
66 610 
66 634 
66 658 


66 682 
66 706 
66 731 
66 755 
66 779 
66 803 
66 827 
66 851 


66 875° 


66 899 


| 66 922 


66 946 
66 970 
66 994 
67 018 
67 042 
67 066 
67 090 
67 113 
67 137 


67 161 
9 


log cos 


ot 


log tan 
9 
AO 77 
70 748 
70779 
70.810 
70 841 
70 873 
70 904 
70935 
70 966 
70 997 
71 028 
71059 
71090 
F(A 
TitoS 
71 184 
71 215 
71 246 
TA ZaT 
71 308 
71 339 
TAL SAO) 
71401 
71431 
71 462 


71 493 
71 524 
(ASS) 
71 586 
71617 


71 648 
{fey 
71 709 
71 740 
GU dak 


71 802 
71 833 
71 863 
71 894 
71925 


TLS) 


71 986 


72017 
72 048 
72 078 
72 109 
72 140 
72 170 
72 201 
72 231 


72 262 
72 293 
72 323 
72 354 
72 384 
72 415 
72.445 
72. 476 
72 506 
72.537 


72 567 
9 


log cot 


log cot 
10 
29 283 
29 252 
29 22) 
29 190 
29159 
29127 
29 096 
29 065 
29 034 
29 003 
28 972 
28 941 
28 910 
28 879 
28 847 
28 816 
28 785 
28 754 
28 723 
28 692 


28 661 
28 630 
28 599 
28 569 
28 538 
28 507 
28 +76 
28 445 
28 414 
28 383 


28 352 
ZS SZ. 
28 291 
28 260 
28 229 


28 198 
28 167 
25137 
28 106 
28 075 


28 045 
28 014 
27 983 
27 952 
27 922 
27 891 
27 860 
27 830 
21 7199 
27 769 


27 738 
27 707 
27 677 
27 646 
27 616 


27 585 


62° 


94 988 


94 982 
94.975 
9+ 969 
94 962 
94 956 
94.949 
94 943 
9+ 936 
9+ 930 
94-923 
94.917 
94911 
9+ 904 
94 898 
94 891 
94 885 
94 878 
94 871 
94 865 


94 858 
94 852 
94+ 845 
94 839 
94 832 


94+ 826 
94+ 819 
94 813 
94 806 
9+ 799 


DEIOo 
9+ 786 
94+ 780 
Orie 
94 767 


94 760 
SFOs 
eh TET 
94 740 
OSs 


Oe 
94 720 
Whetass 
94 707 
94 700 
94 694 
94 687 
94 680 
94 674 
94 667 


94 660 
94 654 
94 647 
94 640 
94 634 
94 627 
94 620 
94 614 
94 607 
94 600 


Sis Ste} 
9 


log sin 


Nil 


~| Or nwah AIDOS 


OMmIDTH ere ~ 


10 


log sin 


9 


| 67 161 


67 185 
67 208 
67 232 
67 256 
67 280 


| 67 303 


67 327 
67 350 
67 374 
67 398 
67 421 
67 445 
67 468 
67 492 
67 515 
67 539 
67 562 
67 586 
67 609 


67 633 
67 656 
67 680 
67 703 
67 726 
67 750 
67 773 
67 796 
67 820 
67 843 


67 866 
67 890 
(SMS) 
67 936 
67 959 


67 982 
68 006 
68 029 
68 052 
68 075 


68 098 
68 121 
68 144 
68 167 
68 190 


68 213 
68 237 
68 260 
68 283 
68 305 


68 328 
68 351 
68 374 
68 397 
68 420 
68 443 
68 466 
68 489 
68 512 
68 534 


68 557 
9 


log cos 


28° 


log tan 
9 
WWAXoV 
72 598 
72 628 
72 659 
72 689 
72 720 
72 750 
72 780 
72 811 
72 841 
72 872 
72 902 
72 932 
72 963 
72 993 
73 023 
73 054 
73 084 
73 114 
73 144 
WMHS 
73 205 
WS BOS 
73 265 
73 295 
73 326 
73 356 
73 386 
73 416 
73 446 
73 476 
73 507 
Ts Soil 
73 567 
T3oo7 
73 627 
73 657 
73 687 
WS NT 
73 7147 
Todd 
73 807 
73 837 
73 867 
73 897 


fo O)27/ 
EE 


73 987. 


74017 
74 047 


74 077 
74.107 
74 137 
74 166 
74 196 


74 226 
74 256 
74 286 
74 316 
74 345 


Tt lo 
9 
log cot 


log cot 
10 
21 too 
27 402 
IM RY 2 
Zi ot 
27 341 
27 280 
27 250 
27 220 
27 189 
27 A589 
27 128 
27 098 
27 068 
27 037 
27 007 
LOTT. 
26 946 
26 916 
26 886 
26 856 


26 825 
26 795 
26 765 
26 735 
26 705 
26 674 
26 644 
26 614 
26 584 
26 554 


26 524 
26 493 
26 463 
26 433 
26 403 


26 373 
26 343 
26 313 
26 283 
26 253 


26 223 
26 193 
26 163 
26 133 
26 103 


26.073 
26 043 
26 013 
25 983 
Z5'953 
25 923 
25 893 
25 863 
25 834 
25 804 
25 774 
25 ft 


log cos 
9 
94 593 
94 587 
94 580 


PT OTe | 
94 567 | 


94+ 560 


94 553 | 
94-546 | 
94 540 | 


94 533 
94 526 
94 519 
94 513 
94 506 
94 499 
94 492 
94 485 
94479 


OF472Z 


94 465 


94458 
94451 
94 445 
94 438 
94431 
94 424 
94 417 
94 410 
94 404 
94 397 


94 390 
94 383 
One 
94 369 
94 362 


94 355 
94 349 
94 342 
94 335 
94 328 
94 321 
94 314 
94 307 


94 300 


94 293 


94 286 
94 279 
94 273 
94 266 
94 259 
94 252 
94 245 
94 238 
94 231 
94 224 
94217 
94 210 
94 203 
94 196 
94 189 


94 182 
9 


log sin 


aad 


Or rmwsa dM anno 


= 


42 


~- 


OoONaATM AwWNHe oS 


log sin 
9 

68 557 
68 580 
68 603 
68 625 
68 648 
68 671 
68 694 
68 716 
68 739 
68 762 
68 784 
68 807 
68 829 
68 852 
68 875 
68 897 
68 920 
68 942 
68 965 
68 987 
69 010 
69 032 
69 055 
69 077 
69 100 
69 122 
69 144 
69 167 
69 189 
69 212 
69 234 
69 256 
69 279 
69 301 
69 323 
69 345 
69 368 
69 390 
69 412 
69 434 
69 456 
69 479 
69 501 
69 523 
69 545 
69 567 
69 589 
69 61 

69 om 
69 635 
69 677 
69 699 
69 721 
69 743 
69 765 
69 787 
69 809 
69 831 
69 853 
69 875 
69 897 


29° 


log tan 
9 
74 375 
74 405 
74 435 
74 465 
74 494 
74 524 
74 554 
74 583 
74 613 
7+ 643 
74 673 
74 702 
74 732 
74 762 
74 791 
74 821 
74 851 
74 880 
74910 


.) 
Yi 
We 


So25 8 
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=) 
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76 056 
76 O86 
76115 


log cot 
10 
25 625 
25 595 
25 565 
VAs ayo! 
25 506 
25 476 
25 446 
25 417 
25 387 
25 357 
Awe | 
25 298 
25 268 
25 238 
25 209 
25179 
25 149 
25 120 
25 090 
25 061 
25 031 
25 002 
24 972 
24 942 
24 913 


24 883 
24 854+ 
24+ 824 
24 795 
24 765 
24 736 
24 706 
24+ 677 
24 647 
24 618 
24 589 
24 559 
24 530 
24 500 
24 471 
24 442 
24 412 
24 383 
24 353 
24 324 
24 295 
24 265 
24 236 
24 207 
24178 
24 148 
24119 
24 090 
24 061 
24 031 


« 24002 


23 973 
23 944 
23 914 
23 885 
23 856 
10 
log tan 


log cos 
9 
94 182 
Sr WS) 
9+ 168 
94 161 
Of 154 
94 147 
94 140 
94 133 
94 126 
94 119 
94 112 
94 105 
94 098 
94 090 
94 083 


94 076 
94 069 
94 062 
94 055 
94 048 
94 041 
94 034 
94 027 
94 020 
94 012 
94 005 
93 998 
93 991 
93 984 
93 977 
93 970 
93.963 
93.955 
93 948 
93 941 
93 934 
93 927 
93 920 
93.912 
93 905 
93 898 


93 891 


93 88+ 
93 876 
93 869 


-93 862 


93 855 
93 847 
93 840 
93 833 
93 826 
93 819 
93 811 
93 804 
93 797 
93 789 


| log sin 


9 
69 897 
69 919 
69 941 


69 963 


69 98+ 


70 006 
70 028 
70 050 
70 072 
70 093 
70 115 
70 137 
70 159 
70 180 
70 202 


70 224 
70 245 
70 267 
70 288 
70 310 


70 332 
70 353 
70 375 
70 396 
70 418 
70 439 
70 461 
70 482 
70 504 
70 525 
70 547 
70 568 
70 590 
70 611 
70 633 


70 654 
70 675 
70 697 
70 718 
70.739 
70 761 
70 782 
70 803 
70 824 
70 846 
70 867 
70 888 
70 909 
70 931 
70 952 


70 973 
70 994 
71015 
71 036 


30° 


log tan 
9 
76 144 
76173 
76 202 
76 231 
76 261 
76 290 
76 319 
76 348 
76 377 
76 406 


76 435 
76 464 
76 493 
76 522 
76551 
76 580 
76 609 
76 639 
76 668 
76 697 
76 725 
76 754 
76 783 
76 $12 
76 841 
76 870 
76 899 
76 928 
76 957 
76 986 
77015 
77 044 
77 073 
77 101 
77 130 
77 159 
77 188 
Tes. 
77 246 
77 274 


77 303 
77 332 
77 361 
77 390 
77 418 
77 447 
77 476 
77 505 
77 533 
77 562 


77 591 


log cot 
10 
23 856 
23 827 
23 798 
23 769 
23: 739 
23 710 
23 681 
23 652 
23 623 
23 594 
23 565 
23 536 
23 507 
23 478 
23 449 
23 420 
23°09) 
23 361 
23332 


23 303 


3 275 


23 246 
23 217 
23 188 
23 159 
23 130 
23 101 
23 072 
23 043 
23 014 
22 985 
22 956 
22 927 
22 899 
22 870 
22 841 
22 812 
22 783 
22 754 
22 726 


22 697 
22 668 
22 639 
22 610 
22 582 
22 553 
22 524 
22 495 
22 467 
22.438 
22 409 
22 381 
22 352 
22 323 
22 294 
22 266 
22 237 


log cos 
9 
93 753 
93 746 
93 738 
93 731 
93 724 


93°717 
93 709 
93 702 
93 695 
93 687 


93 680 
93 673 
93 665 
93 658 
93 650 


93 643 
93 636 
93 628 
93 621 
93 614 


93 606 
93 599 
93 591 
93 584+ 
heave: | 


93 569 
93 562 
ObI554 
EB Sinil 
93 539 


93 532 
93 525 
93 517 
93 510 
93 502 
93 495 
93 487 
93 480 
93 472 
93 465 
93 457 
93 450 
93 442 
93 435 
93 427 
93 420 
93 412 
93 405 
93 397 
93 390 


93 382 
93 37§ 
93 367 
93 360 
93 352 
93 344 
93 337 


22 209 +93 329 


22 180 
22 151 


22 123 


93 322 
93 314 


93 307 


9 
log sin 


31° 39° 48 


log tan logcot log cos ’ | logsin logtan log cot log cos 


9 10 9 9 9 10 9 
77877 22123 93307 Wat2l 79579 20421 92842 
77906 22094 93299 72441 79607 20393 92 834 
77935 22065 93291 | § 72461 79635 20365 92826 
77.963 22037 93 284 : 72482 79663 20337 92818 
77992 22008 93 276 4 | 72502 79691 20309 92810 
78020 21980 93 269 72522 79719 20281 923803 
78049 21951 93 261 72542 79747 20253 92795 
T2077 21923, 93-255 | ! 72 562 79776 20224 92787 
78106 21894 93246 | 5. 3 | 72582 79804 20196 92779 
78135 21865 93 238 72602 79832 20168 92771 

ZLSae Gx Za0 72622 79860 20140 92763 
21808 93 223 72643 79888 20112 92755 
21780 93215 72668 79916 2008@ 92 747 
AL is) 93:207 72683 79944 20056 92739 
21723 93200 721038 79972 20028 92731 
21 694 93 192 72723 80000 20000 92723 
21666 93184 72.743 80028 19972 92715 
21637 93177 72763 80,056 19944 92707 
21609 93169 72783 80084 19916 92699 
21581 93161 72803 80112 19888 92691 


21552 93 154 ) | 72823 80140 19860 92683 
ZU524 93146 72 843 80168 19832 92675 
ZL495 93138 72863 80195 19805 92667 
ZU467 93-131 12883 80223 19777 92659 
21438 93 123 42902 80251 19749 92/651 


21410 93115 12922 80279 19721 921648 
21382 93108 72.942 80307 19693 92635 
21353 93100 72962 80335 19665 92627 
21325 93.092 72982 80363 19637 92619 
21296 93 084 73.002 80391 19609 92611 


78732 21268 93077 73.022 80419 19581 92603 
78760 21240 93069 12070 80447 W595) 92595 
“78: 189, ZEZIL 93 061 13 06) S044 19526" 92537 
ISOlL? ZL183 93'053 FSO8SL 80502 19493 92579 
78 845 21155 93046 7310" 80530) 19470 92571 
78 874 21126 93038 73121 80558 19442 92563 
78902 21098 93030 73140 80586 19414 92555 
78930 21070 93022 73160 80614 19386 92 546 
feoo9 ZLOtL 93 014 73.180 80642 19358 92538 
78 987 21013 93007 73 200 80669 19331 92530 


POLS, 2098s 92999 73219 80697 d9I303 92522 
12043" 2O09SF 92991 138289. S012, AWIZ7> 92514 
79072 20928 92983 13-209 80753 19247 92506 
79100 20900 92976 73.278 80781 19219 92498 
79128 20872 92968 73 298 80808 19192 92490 


79156 20844 92960 73318 80836 19164 92482 
79155" Z08N5 92952 73.337 80864 19136 92473 
19213 20787 92944 73 357 80892 19108 92465 
79 241 20759 92936 73377 80919 19081 92457 
79 269 20731 92929 731396. 80947 191053 92449 


19297 20703 92921 73416 80975 19025 92441 
19326, ZO674, 92913 73435 81003 18997 92433 
79 354 20646 92905 T3455 “S030 18970 92425 
79 382 20618 92897 75474 81058 18942 92416 
79410 20590 92 889 73 494 81086 18914 92408 


79 438 20562 92881 73 513 81113 18887 92400 
79 466 5 92 874 daoos Sl 14] 92 392 
72 360 79495 92 866 73 552 81169 92 384 
GSU TI9LS 92 858 73 572 81196 92 376 
GZAON. FO901 92 850 da Sol, SL 224 92 367 


Mn4e 1F979 92 842 73 611 81252 48 92.359 
9 9 9 9 9 9 


log cos log cot log sin log cos log cot log sin 
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log sin 
9 
73 611 
73 630 
73 650 
73 669 
73 689 
73 708 
MEAL 
73 747 
73 766 
73 785 
73 805 
73 824 


30 


log tan 
9 
St 252, 
81 279 
81 307 
81 335 
81 362 
81 390 
81 418 
81 445 
81 473 
81 500 
81 528 
81 556 
81 583 
81 611 
81 638 


81 666 
81 693 
$1721 
$1 748 
81776 
81 803 
81 831 
81 858 
81 886 
81 913 


81 941 


> $1968 


81 996 
82 023 
82.051 
82078 
82 106 
82 133 
82 161 
82 188 
82 215 
82 243 
82 270 
82 298 
82 325 
82 352 
82 380 
82 407 
82 435 
82 462 
82 489 
82 517 
82 544 
82 571 
82 599 
82 626 
82 653 
82 681 
82 708 
82 735 
82 762 
82790 
82817 
82.844 
82 871 


82 899 


log cot 
10 
18 748 
18 721 
18 693 
18 665 
18 638 
18 610 
18 582 
18 555 
18 527 
18 500 
18 472 
18 444 
18 417 
18 389 
18 362 


18 334 
18 307 
18 279 
18 252 
18 224 


18 197 
18 169 
18 142 
18 114 
18 087 


18 059 
18 032 
18 00+ 
Ta 
Via 
17 922 
17 894 
17 867 
17 839 
17 812 
Ths 
Aeris | 
17 730 
17 702 
17 675 
17 648 
17 620 
17 593 
17 565 
17 538 
L7 Sil 
17 483 
17 456 
17 429 
17 401 


17 374 
IN is off 
17 319 
LT 292 
17 265 
17 238 
17 210 
17 183 
17 156 
17 129 
17 101 
10 
log tan 


log cos 
9 
92 359 
92 351 
92 343 
92 335 
92 326 
92 318 
92 310 
92 302 
92 293 
92 285 
92 277 
92 269 
92 260 
92 252 
92 244 
92 235 
92 227 
92 219 
92 211 
92 202 
92 194 
92486 
92177 
92 169 
92 161 
92 152 
92 144 
92 136 
92 127 
92 119 
92 111 
92 102 
92 094 
92 086 
92 077 
92 069 
92 060 
92 052 
92 044 
92 035 
92 027 
92 018 
92 010 
92 002 
91 993 
91 985 
91 976 
91 968 
91 959 
91951 
91 942 
91 934 
91 925 
91917 
91 908 
91 900 
91 891 
91 883 
91 874 
91 866 
91 857 
9 


log sin 


SrrwwszWManaoo 


; 
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| 
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log sin 
9 
74 756 
74775 
74 794 
74 812 
74 831 
74 850 
74 868 
74 887 
74 906 
74 924 
74-943 
74 961 
74 980 
74 999 
75 017 
75 036 
75 054 
75 073 
75 091 
75 110 
75 128 


sss 
Mmmm mnn Mann 


bo be 
Nos a: 
-O 


75 405 
75 423 
fark 
iano? 
75 478 
75 496 
(how ile 
75 533 
feysienl 
75 569 


75 587 
75 605 
75 624 
75 642 
75 660 
75 678 
75 696 
75 714 
75 733 
75 751 
75 769 
75 787 
75 805 
75 823 
75 841 
75 859 
9 


log cos 


log tan 
9 
82 899 
82 926 
82 953 
82 980 
83 008 
83 035 
83 062 
83 089 
So uy 
83 144 


83171 
83 198 
83 225 
83 252 
83 280 
83 307 
83 334 
83 361 
83 388 
83.415 
83 442 
83 470 
83 497 
83 524 
83 551 
83 578 
83 605 
83 632 
83 659 
83 686 
83 713 
83 740 
83 768 
83 795 
83 822 
83 849 
83 876 
83 903 
83 930 
83 957 
83 984 
84011 
84 038 
84 065 
84-092 


84119 
84 146 
84173 
84 200 
84 227 
84 254 
8+ 280 
84 307 
84 334 
84 361 
84 388 
84.415 
84 442 
84469 
84 496 
84 523 
9 


log cot 


log cos 
9 
91 857 
91 849 
91 840 
91 832 
91 823 
91 815 
91 806 
91 798 
91 789 
91 781 
OZ 
91 763 
OV 755 


8 91746 


16 016 
15 989 
15 962 
15'935 
15 908 
15 881 
15 854 
15 827 
15 800 
LS to 
15 746 
15 720 
15 693 
15 666 
15 639 
15 612 
15 585 
15 558 
15 531 
15 504 


15.477 
10 


log tan 


55° 


Sse 
O17 29 
91 720 
Ole 
91 703 
91 695 
91 686 
91 677 
91 669 
91 660 
91 651 
91 643 
91 634 
91 625 
91 617 
91 608 


SA ee) 


SSO 


91382 
91 573 
91 565 
91 556 
91 547 
91 538 
91 530 
91 521 


91 $12 
91 504 
SIL495 
91 486 
91477 
91 469 
91 460 
91 451 
91 442 
91 433 


91 425 
91 416 


91 407 


91 398 
91 389 
91 381 
91 372 
91 363 
91 354 
91 345 


91 336 
9 
log sin 


So rNWFtQW ano 


oO. 36° 45 


log sin log tan log cot 
9 9 10 

75 859 84523 15477 

75877 84550 15450 

75895 84576 15424 91319 

75913 84603 15397 91310 

79931 84630 15370 91301 

75.949 84657 15343 91292 

75.967 84684 15316 91 283 

75985 84711 15.289 91 274 

76003 84738 15 262 91 266 86 338 Y3°662 90722 

76.021 84764 15236 91 257 86365 13635 90713 

| 76039 84791 15 209-91 248 95 86392 13608 90704 

76057 $4818 15182 91 2397] < 86418 13582 90694 

76075 84845 15155 91230 86445 13555 90685 

76.093 84872 15128 91 221 | ¢ : 86471 13529. OiG76 
15 LOL . 91 212 86498 13502 90667 
15075 91 203 86524 13476 90657 
15.048 91 194. 86551 13449 90648 
15.021 91185 86577 13423 90639 
14994 91176 86 603 13397 90630 
14967 91167 86 630 13370 90620 


LOR OIS8 86656 13344 90611 
TO “QIaY 86683 13317 90602 
T4ss7 ONS 86 709 13291 90592 
14860 91132 86 736 13 264 90583 
LS3at QilZ3 86 762 13238 90574 


TSO7 OUI. 86 789 13211 90565 
14780 91105 86815 13185 90555 
14753. SE 096 86 842 13158 90546 
14727 91087 86 868 13132 90537 
14700 91078 86 894 13106 90527 


14 673 91069 86921 13079 90518 
14 646 91060 77456 86947 13053 90509 
14620 91051 17416 8697413026 90499 
14 593° 91 042 77490 87000 13000 90490 
14 566 91033 4 | 77507 87027 12973 90480 


14540 91023 & | 77524 87053 12947 90471 
Proks IROL i Ot eon O19 WZ OZ SOMGZ 
14486 91005 77558 87106 12894 90452 
76 537 14460 90996 77575 87132 12868 90443 
76 554 i433 90987 77592 87158 12842 90434 


76 572 14406 90978 77609 87185 12815 90424 
76590. 85620 14380 90969 77626 87211 12789 90415 
76 607 14 353 90960 77 643 87238 12762 90405 
76 625 i Ao2O, OO O5t 77 660 87 264 12736 90396 
76 642 14300 90942 77677 87290 12710 90386 


76 660 14.273 90933 77694 87317 12683 90377 
76677 85 14 246 90924 77711 87343 12657 90368 
76 695 14220 90915 77728 87369 12631 90358 
76712 14193 90906 77744 87396 12604 90349 
76 730 14166 90896 77761 87422 12578 90339 
76747 8: 14140 90887 77778 87448 12552 90330 
76765 85 14113 90878 77795 87475 12525 90320 
76 782 14.087 90 869 77812 87501 12499 90311 
76 800° 14.060 90860 77829 87527 12473 90301 
76 817 14033 90851 77846 87554 12446 90292 
76 835 14.007 90842 77862 87580 12420 90282 
76 852 90 832 77879 87 606 90 273 
76 870 90 823 77 896 87 633 90 263 
76 887 90 814 77913 87659 90 254 
76 904 90 805 77930 87 685 5 90 244 
76 922 90 796 77946 87711 90 235 
9 9 9 9 9 9 


log cos log sin log cos log cot log sin 


log tan log cos 


9 9 — 

86126 13874 90796 | 6 
76939 86153 138 90 787 
76957 86179 13821 90777 
76974 86206 1: 90 768 
76991 86232 13768 90759 
86259 13741 90750 

86 285 13715 90741 

86312 13688 90731 | 
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| log sin 


9 
77 946 
77 963 
77 980 
77 997 
78 013 


78 030 
78 047 
78 063 
78 080 
78 097 
78 113 
78 130 
78 147 
78 163 
78 180 
78 197 
78 213 
78 230 
78 246 
78 263 


78 280 
78 296 
78 313 
78 329 
78 346 


78 362 
78 379 
78 395 
78 412 
78 428 


73.445 
78 461 
78 478 
78 494 
78 510 
78 527 
78 543 
78 560 
78 576 
78 592 
78 609 
78 625 
78 642 
78 658 
78 674 
78 69. 
73 707 
78 723 
78 739 
78 756 
78 772 
78 788 
78 805 
78 821 
78 837 


78 853 
78 869 


| 78 886 


78 902 

78918 

78 934 
9 


log cos 


log tan 


9 
87 711 
87 738 
87 764+ 
87 790 
87 317 
87 843 
87 869 
87 895 
87 922 
87 948 
87 974 
88 000 
88 027 
88 053 
88 079 


88 105 
88 131 
88 158 
88 18+ 
88 210 


88 236 
88 262 
88 289 
88 315 
88 341 


88 367 
88 393 
88 420 
88 446 
88 472 
88 498 
88 524 
88 550 
88 577 
88 603 
88 629 
88 655 
88 681 
88 707 
88 733 
88 759 
88 786 
88 812 
88 838 
88 864 
88 890 
88 916 
88 942 
88 968 
88 994 
89 020 
89 046 
89 073 
89 099 
89 125 
89 151 
89177 
89 203 
89 229 
89 255 
89 281 


10719 
10 
log tan 


log cos 
9 
90 235 
90 225 
90 216 
90 206 
90 197 


90 187 
90 178 
90 168 
90 159 
90 149 
90 139 
90 130 
90 120 
90 111 
90 101 
90 091 
90 082 
90 072 
90 063 
90 053 
90 043 
90 034 
90 024 
90 014 
90 005 
89 995 
89 985 
89 976 
89 966 
89 956 


89 947 
89 937 
89 927 
89 918 
89 908 
89 898 
89 888 
89 879 
89 869 
89 859 
89 849 
89 840 
89 830 
89 820 
89 810 
89 801 
89 791 
89 781 
89 771 
89 761 
89 752 
89 742 
89 732 
89 722 
89 712 
89 702 
89 693 
89 683 
89 673 
89 663 
89 653 


log sin 


9 
78 934 
78 950 
78 967 
78 983 
78 999 
79 015 
79 031 
79 047 
79 063 
79 079 
79 095 
TOA 
79 128 
79 144 
79 160 
79 176 
79 192 
79 208 
79 224 
79 240 


79 256 
79 272 
79 288 
79 304 
79 319 


79 335 
TAN Heit 
79 367 
79 383 
72399 


79 415 
79 431 
79 447 
79 463 
79 478 
79 494 
79 510 
79 526 
79 542 
79 558 
79 573 
79 589 
79 605 
79 621 
79 636 
79 652 
79 668 
79 684 
79 699 
79719 
79 731 
79 746 
79 762 
79778 
79 793 
79 809 
79 825 
79 840 
79 856 
79 872 
79 887 


log tan log cot 


9 
89 281 
89 307 
89 333 
89 359 
89 385 
89 411 
89 437 
89 463 
89 489 
89 515 
89 541 
89 567 
89 593 
89 619 
89 645 


89 671 
89 697 
89 723 
89 749 
89 775 


89 801, 


89 827 
89 853 


90 294 
90 320 
90 346 
90 371 
90 397 
90 423 
90 449 
90 475 
90 501 
90 527 
90 553 
90 578 
90 604 
90 630 
90 656 
90 682 
90 708 
90 734 
90 759 
90 785 
90 811 
90 837 
9 


log oot 


09 914 
09 888 
09 862 
09 836 
09 810 
09 784 
09 758 
09 732 
09 706 
09 680 
09 654 
09 629 
09 603 
09 577 
09 551 
09 525 
09 499 
09 473 
09 447 
09 422 
09 396 
09 370 
09 344 
09 318 
09 292 
09 266 
09 241 
09 215 
09 189 
09 163 
10 
log tan 


log cos 
9 
89 653 
89 643 
89 633 
89 624 
89 614 
89 604 
89 594 


.89 584 


89 574 
89 564 


89 554 
89 544 
89534 
89 524 
89 514 


89 504 
89 495 
89 485 
89 475 
89 465 
89 455 
89 445 
89 435 
89 425 
89 415 


89 405 
89 395 
89 385 
89 375 
89 364 
89 354 
89 344 
89 334 
89 324 
89 314 


89 304 
89 294 
89 284 
89 274 
89 264 
89 254 
89 244 
89 233 
89 223 
89 213 
89 203 
89 193 
89 183 
89 173 
89 162 
89 152 
89 142 
89 132 
089 122 
89 112 
89 101 
89 091 
89 081 
89 071 
89 060 
89 050 
9 


log sin 
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log sin 
9 
79 887 
79 903 
79 918 
79 934 
79 950 
79 965 
79 981 
79 996 
80 012 
80 027 


80 043 
80 058 
80 074 
80 089 
80 105 
80 120 
80 136 
80 151 
80 166 
80 182 


80 197 
80 213 
80 228 
80 244 
80 259 


80 274 
80 290 
80 305 
80 320 
80 336 


80 351 
80 366 
80 382 
80 397 
80 412 


80 428 
80 443 
80.458 
80 473 
80 489 


80 504 
80 519 
80 534 
80 550 
80 565 


80 586 
80 595 
80 610 
80 625 
80 641 


80 656 
80 671 
80 686 
80 701 
80 716 
80 731 
80 746 
80 762 
80 777 
80 792 


80 807 
9 


log cos 


39° 


log tan 


9 
90 837 
90 863 
90 889 
90 914 
90 940 


90 966 
90 992 
91018 
91 043 
91 069 
91 095 
pa 
OE 147 
91 172 
91198 


91 224 
91 250 
91 276 
91 301 
91 327 


91353 
91 379 
91 404 
91 430 
91 456 


GR48Z 
91 507 
D533 
ONS59 
91 585 


91610 
91 636 
91 662 
91 688 
Sls 


D159 
91 765 
vane 
91 816 
91842 


91 868 
91 893 
91919 
GEOTS 
OL O71 
91 996 
92 022 
92 048 
92 073 
92 099 


92 125 
92 150 
92 176 
92202 
92227 
92,253 
92 279 
92 304 
92 330 
92,356 


92381 
9 


log cot 


log cot 
10 
09 163 
09 137 
09 111 
09 086 
09 060 


09 034 
09 008 
08 982 
08 957 
08 931 
08 905 
08 879 
08 853 
Q8 828 
08 802 


08 776 
08 750 
08 724 
08 699 
08 673 


08 647 


08 621 
08 596 
08 570 
08 544 


08 518 
08 493 
08 467 
08 441 
08 415 


08 390 
08 36+ 
08 338 
08 312 
08 287 


08 261 
08 235 
08 209 
08 18+ 
08 158 


08 132 
08 107 
08 081 
08 055 
08 029 
08 004 
07 978 
07 952 
07 927 
07 901 
07 875 
07 850 
07 824 
07 798 
07 773 
07 747 


log cos 
9 
89 050 
89 040 
89 030 
89 020 
89 009 
88 999 
88 989 
88 978 
88 968 
88 958 
88 948 
88 937 
88 927 
88 917 
88 906 
88 896 
88 886 
88 875 
88 865 
88 855 


88 844 


88 834 
88 824 
88 813 
88 803 


88 793 
88 782 
88 772 
88 761 
88 751 
88 741 
88 730 
88 720 
88 709 
88 699 
88 688 
88 678 
88 668 
88 657 
88 647 


88 636 
88 626 
88 615 
88 605 
88 594 
88 584 
88 573 
88 563 


88 552 


88 542 


88 531 
88 521 
88 510 
88 499 
88 489 
88 478 
88 468 
88 457 


- 88 447 


88 436 
88 425 
9 


log sin 
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log sin 


9 


| 80.807 


80 822 


' 80 837 


80 852 
80 867 
80 882 
80 897 
80 912 
80 927 
80°942 
80 957 
80 972 
80 987 
81 002 
81 017 


81 032 
81 047 
81 061 
81 076 
81 091 


81 106 
81121 
81 136 
81151 
81 166 


81 180 
81 195 
81 210 
81 225 
81 240 
81 254 
81 269 
81 284 
81 299 
81314 
81 328 
81 343 
81 358 
81 372 
81 387 


81 402 
81417 
81 431 
81 446 
81 461 


81475 
81 490 
81 505 
81 519 
81 534 


81 549 
81 563 
81 578 
81 592 
81 607 
81 622 
81 636 
81 651 
81 665 
81 680 
81 694 
9 


log cos 


92 407 
92 433 
92 458 
92 484 
92 510 
92 535 
92 561 
92 587 
92 412 
92 638 
92 663 
92 689 
92 715 
92 740 
92 766 
92 792 
92 817 
92 843 
92 868 


92 894 
92 920 
92 945 
92 971 
92 996 
93 822 
93 048 
93 073 
93 099 
O5nZ5 


93 150 
OSes 
93 201 
93 227 
93 252 


93 278 
93 303 
9351329 
Sy siohe 
93 380 


93 406 
93431 
93407 
93482 
93 508 


95598 
eh ayers) 
93 584 
93 610 
93 636 


93 661 
93 687 
93 712 
93 738 
93° 763 


93 789 

93 814 

93 840 

93 865 

93 891 

93 916 
re 


9 
log cot 


log cot 
10 
07 619 
07 593 
07 567 
07 542 
07 516 


07 490 
O7 465 
07 439 
07 413 
07 388 
07 362 
07 337 
07 311 
07 285 
07 260 


07 234 
07 208 
07 183 
07 157 
07 132 


07 106 
07 080 
07 055 
07 029 
07 004 


06 978 
06 952 
06 927 
06 901 
06 876 


06 850 
06 825 
06 799 
06 773 
06 748 
06 722 
06 697 
06 671 
06 646 
06 620 


06 594 
06 569 
06 543 
06518 
06 492 


06 467 
06 441 
06 416 
06 390 
06 364 


06 339 
06 313 
06 288 
06 262 
06 237 


06 211 
06 186 


log cos 
9 
88 425 
88 415 
88 404 
88 394 
88 383 
88 372 
88 362 
88 351 
88 340 
88 330 
88 319 
88 308 
88 298 
88 287 
88 276 
88 266 
88 255 
88 244 
88 234 
88 223 


88 212 
88 201 
88 191 
88 180 
88 169 


88 158 
88 148 
88 137 
88 126 
88 115 


88 105 
88 094 
88 083 
88 072 
88 061 


88 051 
88 040 
88 029 
88 018 
88 007 


87 996 
87 985 
87 975 
87 964 
87 953 


87 942 
87 931 
87 920 
87 909 
87 898 


87 887 
87 877 
87 866 
87 855 
87 844 
87 833 
87 822 
87 811 
87 800 
87 789 
87 778 
9 


log sin 
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log sin 
9 
81 694 
81 709 
81 723 
81 738 
81 752 
81 767 
81 781 
81 796 
81 810 
$1 825 
81 839 
81 854 
81 868 
81 882 
81 897 
81911 
81 926 
81 940 
81955 
81 969 


81 983 
81998 
82 012 
82 026 
82 041 
82 055 
82 069 
82 084 
82 098 
82 112 


82 126 
82 141 
82 155 
82 169 
82 184+ 
§2 198 
§2 212 
82 226 
82 240 
82 255 
82 269 
82 283 
82 297 
82 311 
82 326 
82 340 
82 354 
82 368 
82 382 
82 396 
82 410 
82 424 
82 439 
82 453 
82 467 
82 481 


log cos 


4 


log tan 
9 
93 916 
93 942 
93 967 


93 993° 


94 018 


94 044 
94 069 
94 095 
94 120 
94 146 
94171 
94 197 
94 222 
94 248 
94 273 
94 299 
94 324 
94 350 
94 375 
94 401 
94 426 
94-452 
94 477 
94 503 
94 528 


OF 554 
Sap ew le) 
94 604 
94 630 
94 655 


94 681 
94 706 
94 732 
OF TOU 
94 783 


94 808 
94 834 
94 859 
94 884 
94910 
94-935 
94.961 
94 986 
95 012 
95 037 
95 062 
95 088 
95 113 
95 139 
95 164 
95 190 
95 215 
95 240 
95 266 
95 291 
95 317 
95 342 
95 368 
95 393 
95 418 
95 444 


log cot 
10 
06 08+ 
06 058 
06 033 
06 007 
05 982 
05 956 
05 931 
05 905 
05 880 
05 854 
05 829 
05 803 
05 778 
05 752 
05 727 
05 701 
05 676 
05 650 
05 625 
05 599 
05 574 
05 548 
05 523 
O05 497 
05 472 


05 446 
05 421 
05 396 
05 370 
05 345 


05 319 
O05 294 
05 268 
05 243 
05 217 
05 192 
O05 166 
05 141 
05 116 
05 090 
05 065 
05 039 
05 O14 
04 988 
04 963 
04 938 
04 912 
04+ 887 
0+ 861 
0+ 836 


04 810 
04 785 
04 760 
04 734 
04+ 709 


04 683 
04 658 
04 632 
04 607 
04 582 


04 556 
10 
log tan 


log cos 
9 
87 778 
87 767 
87 756 
87 745 
87 734 
87 723 
87 712 
87 701 
87 690 
87 679 
87 668 
87 657 
87 646 
87 635 
87 624 
87 613 
87 601 
87 590 
87 579 
87 568 


87 557 
87 546 
87 535 
87 524 
87 513 


87 501 
87 490 
87 479 
87 468 
87 457 
87 446 
87 434 
87 423 
87 412 
87 401 
87 390 
87 378 
87 367 
87 356 
87 345 
87 334 
87 322 
87311 
87 300 
87 288 
87 277 
87 266 
87 255 
87 243 
87 232 


87 221 
87 209 
87 198 
87 187 
87 175 
87 164 
87 153 
87 141 
87 130 
87 119 


87 107 
9 


log sin 


eS) Ge een oe an) ~ 
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log sin 
9 
82 551 
82 565 
82 579 
82 593 
82 607 
82 621 
82 635 
82 649 
82 663 
82 677 
82 691 
82 705 
82 719 
82 733 
82 747 
82 761 
82 775 
82 788 
82 802 
82 816 


82 830 
82 844 
82 858 
82 872 
82 885 


82 899 
82 913 
82 927 
82 941 
82 955 


82 968 
82 982 
82 996 
83 010 
$3 023 


83 037 
83 051 
83 065 
§3 078 
83 092 


83 106 
83 120 
83 133 
83 147 
83 161 


83 174 
83 188 
83 202 
83 215 
83 229 
83 242 
83 256 
83 270 
83 283 
83 297 
83 310 
83 324 
83 338 
83 351 
83 365 


log tan 
9 
95 444 
95 469 
95 495 
95 520 
95 545 
95 571 
95 596 
95 622 
95 647 
95 672 
95 698 
95 723 
95 748 
95 774 
95 799 
95 825 
95 850 
95 875 
95 901 
95 926 


95 952 
95 977 
96 002 
96 028 
96 053 


96 078 
96 104 
96 129 
96 155 
96 180 


96 205 
96 231 
96 256 
96 281 
96 307 


96 332 
96 357 
96 383 
96 408 
96 433 


96 459 
96 484 
96 510 
96 535 
96 560 
96 586 
96 611 
96 636 
96 662 
96 687 
96 712 
96 738 
96 763 
96 788 
96 814 
96 839 
96 864 
96 890 
96 915 
96 940 


96 966 
9 
log cot 


03 998 
03 972 
03 947 
03 922 
03 896 
03 871 
03 845 
03 820 
03 795 
03 769 
03 744 
03 719 
03 693 


03 668 
03 643 
03 617 
03 592 
03 567 
03 541 
03 516 
03 490 
03 465 
03 440 
03 414 
03 389 
03 364 
03 338 
03 313 


03 288 
03 262 
03 237 
03 212 
03 186 


03 161 
03 136 
03 110 
03 085 
03 060 


03 034 
10 
log tan 


log cos 
9 
87 107 
87 096 
87 O85 
87 073 
87 062 
87 050 
87 039 
87 028 
87 016 
87 005 
86 993 
86 982 
86 970 
86 959 
86 947 


86 936 
86 924 
86 913 
86 902 
86 890 


86 879 
86 867 
86 855 
86 844 
86 832 


86 821 
86 809 
86 798 
86 786 
86 775 
86 763 
86 752 
86 740 
86 728 
86 717 


86 705 
86 694 
86 682 
86 670 
86 659 


86 647 
86 635 
86 624 
86 612 
86 600 
86 589 
86 577 


86 565 


86 554 
86 542 
86 530 
86 518 
86 507 
86 495 
86 483 
86 472 
86 460 
86 448 
86 436 
86 425 


86 413 
9 
log sin 


log sin 
9 
83 378 
83 392 
83 405 
83 419 
83 432 


83 446 
83 459 
83 473 
83 486 
83 500 
83 513 
83 527 
83 540 
83554 
83 567 
83 581 
83:94 
83 608 
83 621 
83 634 
83 648 
83 661 
83 674+ 
83 688 
83 701 
83 715 
83 728 


Sis iG iy 


83 755 
83 768 
83 781 
83 795 
83 808 
83 821 
83 834 


83 848 
83 861 
83 874 
83 887 
83 901 


83 914 
83 927 
83 940 
83 954 
83 967 


83 980 
83 993 
8+ 006 
84 020 
84 033 
84 046 
84 059 
84+ 072 
84 085 
84 098 


84 112 
84 125 
84 138 
84 151 
84+ 164 


84177 
9 


log cos 


43° 


log tan 
9 
96 966 
96 99) 
97 016 
97 042 
97 067 
97 092 
97 118 
97 143 
97 168 
97 193 
97 219 
97 244 
97 269 
97 295 
97 320 
97 345 
97 371 
97 396 
97 421 
97 447 
97 472 
97 497 
97 523 
97 548 
97 573 
97 598 
97 624 
97 649 
97 674 
97 700 


97 725 
97 750 
97 776 
97 801 
97 826 


97 851 
OL Sit 
97 902 
97 927 
97 953 
97 978 
98 003 
98 029 
98 054 
98 079 


98 104 
98 130 
98 155 
98 180 
98 206 


98 231 
98 256 
98 281 
98 307 
98 332 


iste ai) 
98 383 
98 408 
98 433 
98 458 


98 484 
9 
log cot 


log cot 
10 
03 034 
03 009 
02 984 
02 958 
02 933 
02 908 
02 882 
02 857 
02 832 
02 807 
02 781 
02 756 
02 731 
02 705 
02 680 
02 655 
02 629 
02 604 
02 579 
02 553 
02 528 
02 503 
02 477 
02 452 
02 427 


02 402 
02 376 
02 351 
02 326 
02 300 


02 275 
02 250 
02 224 
02 199 
02 174 
02 149 
02 123 
02 098 
02 073 
02 047 
02 022 
01 997 
01 971 
01 946 
01921 


01 896 
01 870 
Ol 845 
01 820 
Ol 794 


01 769 
01.744 
01719 
01 693 
01 668 


01 643 
01 617 
01 592 
01 567 
Ol 542 


log cos 
9 
86 413 
86 401 
86 389 
86 377 
86 366 
86 354 
86 342 
$6 330 
86 318 
86 306 
86 295 
86 283 
86 271 
86 259 
86 247 


86 235 
86 223 
86 211 
86 200 
86 188 


86 176 
86 164 
86 152 
86 140 
86 128 
86 116 
86.104 
86 092 
86 080 
86 068 
86.056 
86 044 
86 032 
86 020 
86 008 


85 996 
85 984 
85 972 
85 960 
85 948 
85 936 
85 924 
85 912 
85 900 
85 888 


85 876 
85 864+ 
85 851 
85 839 
85 827 


85 815 
85 803 
85 791 
85 779 
85 766 


85 754 
85 742 
85 730 
85 718 
85 706 
85 693 
9 


log sin 


SOrnrnwadh AIHOS 


~ 
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log sin 
9 
84 177 
84 190 
84+ 203 
84+ 216 
84 229 
84 242 
8+ 255 
8+ 269 
84+ 282 
84+ 295 
8+ 308 
Ot 321 
84+ 334 
Siok 
84 360 


84 373 
84 385 
84 398 
84 411 
84 424 


84 437 
84+ 450 
8+ 463 
84 476 
8+ 489 


84 502 
84 515 
84 528 
84 540 
84 553 


84 566 
84 579 
84 592 
84 605 
84 618 


84 630 
84 643 
84 656 
84 669 
84 682 


84 694 
84 707 
84 720 
84 733 
84 745 


84 758 
84 771 
84 784 
84 796 
84 809 


84 822 
84 835 
84+ 847 
84 860 
84 873 


84 885 

84 898 

84 911 

84 923 

84 936 

84 949 
9 


log cos 


98 585 
98 610 
98 635 
98 661 
98 686 
98 711 
98 737 
98 762 
98 787 
98 812 
98 838 
98 863 
98 888 
98 913 
98 939 
98 964 
98 989 
99 015 
99 040 
99 065 
99 090 


99 116 
ye) ALA 
99 166 
OOASR 
99 217 
99 242 
99267 
99 293 
99 318 
Oo 45 


99 368 
99 394 
99 419 
99 444 
99 469 


99795 
99 520 
S65) 
99 570 
99 596 
99 621 
99 646 
99 672 
99 697 
99 722 


Ord 
99 773 
99 798 
99 823 
99 848 
99 874 
bee seie) 
99 924 


log cot 
10 
Ol 516 
Ol 491 
Ol 466 
Ol 440 
O01 415 


01 390 
Ol 365 
01 339 
01 314 
01 289 


O1 263 
01 238 
01213 
01 188 
Ol 162 


01 137 
01112 
01 087 
01 061 
01 036 


01011 
00 985 
00 960 
00 935 
00 910 
00 S84 
00 859 
00 834 
00 809 
00 783 
00 758 
00 733 
00 707 
00 682 
00 657 
00 632 
00 606 
00 581 
00 556 
00 531 


00 505 
00 480 
00 455 
00 430 
00 404 


00 379 
00 354 
00 328 
00 303 
00 278 
00 253 
00 227 
00 202 
00 177 
00 152 


00 126 


log cos | 


9 


85 693 | 


85 68] 
85 669 
85 657 
85 645 
85 632 
85 620 
85 608 
85 596 
85 583 
85 571 
85 559 
85 547 
85 534 
Sey) 


85 510 
85 497 
85 485 
85 473 
85 460 


85 448 
85 436 
85 423 
85 411 
85 399 


85 386 
85 374 
85 361 
85 349 
85 337 


85 324 
85 312 
85 299 
85 287 
85 274 
85 262 
85 250 
85 237 
85 225 
85 212 


85 200 
85 187 
85 175 
85 162 
85 150 
85 137 
85 125 
85 112 
85 100 
85 087 


85 074 
85 062 
85 049 
85 037 
85 024 
85 012 
84+ 999 
84 986 
84+ 974 
84 961 
84 949 
9 


log sin 


TABLET, 
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For DETERMINING WITH GREATER ACCURACY THAN CAN BE DONE BY 
MEANS OF TABLE IIL: 


log sin, log tan, and log cot, when the angle is between 0° and 2°; 
log cos, log tan, and log cot, when the angle is between 88° and 90°; 
The value of the angle when the logarithm of the function does not 


lie between the limits 8. 54 684 and 11. 45 316. 
——as 
FORMULAS FOR THE USE OF THE NUMBERS §S AND YT. 


I. When the angle @ is between 0° and 2°: 


log sin a=loga'’ +S. log a!’ = log sina — S, 
log tan a = log a/! + T. log tan a ~ T, 


log cot a = colog tan a. = colog cot a — T. 


Ii. When the angle @ is between 88° and 90°: 


log cos a = log (90° —-)"4+ 8. log (90° — a)!’ = log cos a — 8, 

log cot a = log (90° — a)" + T. = log cot a— T, 

log tan a = colog cot a. = colog tan a — T, 
and a = 90° — (90° — a). 


——+0;040e—_ 


VALUES oF S AND T., 


log sina fh log tana log tana 


— — 8. 39 713 
68 557 4. 68 567 

6. 98 660 4 8.41999 
68 558 4. 68 568 

7.92 263 8. 44 072 
. 68 559 4. 68 569 
8. 07 156 1 8. 45 955 
. 68 560: 4. 68 570 
8. 15 924- 8. 47 697 
- 68 561 4. 68 571 
8. 32 142 ‘f 8. 49 305 
. 68 562 4. 68 572 
8. 26 973 8. 50 802 
. 68 563 4. 68 573 
8. 30 930 8. 52 200 
. 68 564 4. 68 574 

8. 34 270 8. 53 516 
68 565 4. 68 575 

8. 35 766 5 8. 54145 
68 565 4.68 575 

8. 37 167 8. 54 753 


4. 68 557 

8. 06 740 
4. 68 556 

8. 21 920 
4.68 555 

8. 26 795 
4. 68 555 

8. 30 776 
4. 68 554 

8. 37 038 
4. 68 553 

8. 41 904 
4. 68 552 

8.45 872 
4.68 551 

8. 49223 
4, 68 550 

8. 50 721 
4. 68 550 

8. 52 125 
4. 68 549 


> + fF fF fF SF FF SF SF F 


. 68 566 
8. 54 684 8. 39 713 


log sina log tana log tan a 


TABLE V.—CIRCUMFERENCES AND AREAS OF CIRCLES, 51 


If NV = the radius of the circle, the circumference = 2 wN. 


If VN = the radius of the circle, the area = 


If V = the circumference of the circle, the radius 


If V = the circumference of the circle, the area 


womudAyn&hl penne | a) 


718. 19 

733. 39 

748. 74 

2 oF, 35 : : 764. 26 

307. 88 779. 94 
314. 16 Ont 795.77 


omN ) ! T= 


52 


O 
] 

2 

3 

4 
5 
6 
7 
8 
9 


TABLE VI.—NATURAL FUNCTIONS. 


O° 
sin 


cos 


1.000 


9999 
9998 
a 


8D” 


[3 
sin 


0175 
0177 
0180 
0183 
0186 
0189 
0192 
0195 
0198 
0201 
0204 
0207 
0209 
0212 
0215 
0218 
0221 
0224 
0227 
0230 
0233 
0236 


0239 


0241 
0244 
0247 
0250 
0253 
0256 
0259 
0262 
0265 
0268 
0270 
0273 
0276 
0279 
0282 
0285 
0288 
0291 
0294 
0297 
0300 
0302 
0305 
0308 
0311 
0314 
0317 
0320 
0323 
0326 
0329 
0332 
0334 
0337 
0340 
0343 
0346 
0349 


cos 


cos 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9997 
9997 
9997 
9997 
9997 
S997 


9996 
9996 
9996 
9996 
9996 
9996 
9996 
9995 
9995 
9995 
9995 
9995 
9995 
9995 
9995 


9995 - 


9995 
9995 
9994 
9994 
9994 
9994 
9994 
9994 
sin 


88° 


20 30 
sin cos sin cos 
0349 9994 0523 9986 
0352 9994 0526 9986 
0355 9994 0529 9986 
0358 9994 0532 9986 
0361 9993 0535 9986 
0364 9993 0538 9986 
0366 9993 0541 9985 
0369 9993 0544 9985 
0372 9993 0547 9985 
0375 9993 0550 9985 
0378 9993 0552 9985 
0381 9993 0555 9985 
0384+ 9993 0558 9984+ 
0387 9993 0561 9984+ 
0390 9992 0564+ 9984 
0393 9992 0567 9984+ 
0396 9992 0570 9984 
0398 9992 0573 9984 
0401 9992 0576 9983 
0404 9992 0579 9983 
0407 9992 0581 9983 
0410 9992 0584 9983 
0413 9991 0587 9983 
0416 9991 0590 9983 
0419 999] 0593 9982 
0422 9991 0596 9982 
0425 9991 0599 9982 
0427 9991 0602 9982 
0430 9991 0605 9982 
0433 9991 0608 9982 
0436 9990 0610 9981 
0439 9990 0613 9981 
0442 9990 0616 9981 
0445 9990 0619 9981 
0448 9990 0622 9981 
0451 9990 0625 9980 
0454 9990 0628 9980 
0457 9990 0631 9980 
0459 9989 0634 9980 
0462 9989 0637 9980 
0465 9989 0640 9980 
0468 9989 0642 9979 
0471 9989 0645 9979 
0474 9989 0648 9979 
0477 9989 0651 9979 
0480 9988 0654 9979 
0483 9988 0657 9978 
0486 9988 0660 9978 
0488 9988 0663 9978 
0491 9988 0666 9978 
0494 9988 0669 9978 
0497 9988 0671 9977 
0500 9987 0674 9977 
0503 9987 0677 9977 
0506 9987 0680 9977 
0509 9987 0683 9977 
0512 9987 0686 9976 
0515 9987 0689 9976 
0518 9987 0692 9976 
0520 9986 0695 9976 
0523 9986 0698 9976 
cos” sin cos” sin 
87° 86: 


sin 
0698 
0700 
0703 
0706 
0709 
0712 
0715 
0718 
0721 
0724 
0727 
0729 
0732 
0735 
0738 
0741 
0744 
0747 
0750 
0753 
0756 
0758 
0761 
0764 
0767 
0770 
0773 
0776 
0779 
0782 
0785 
0787 
0790 
0793 
0796 
O07 
0802 
0805 
0808 
0811 
0814 
0816 
0819 
0822 
0825 
0828 
0831 
0834 
0837 
0840 
0843 
0845 
0848 
O8S1 
OS54 
O857 
O860 
0863 
O866 
0869 
0872 

cos 


9964 
9964 
9964 
9964 
9963 
9963 
9963 
9963 
9962 
9962 
9962 
sin 


85° 


NATURAL SINES AND COSINES. 53 


, Wg 6° (oss 8° 9° ! 
sin cos sin cos sin cos sin cos sin ¢Oos 
oO 0872 9962 1045 9945 1219 9925 1392 9903 1564 9877 60 
] 0874 9962 1048 9945 1222 9925 1395 9902 1567 9876 59 
, 0877 9961 1051 9945 1224 9925 1397 9902 1570 9876 58 
3 O880 9961 1054+ 9944 1227 9924 1400 9901 1573 9876 57 
4} 0883 9961 1057 9944 1230 9924 1403 9901 1576 9875 56 
5 O886 9961 1060 9944 1233 9924 1406 9901 1579 9875 55 
6 0889 9960 1063 9943 1236 9923 1409 9900 1582 9874 54 
i 0892 9960 1066 9943 1239 9923 1412 9900 1584 95874 53 
§ 0895 9960 1068 9943 1241 9923 1415 9899 1587 9873 52 
9 0898 9960. 1071 9942 1245 9922 1418 9899 1590 9873 "sul 
10 0901 9959 1074+ 9942 1248 9922 1421 9899 1593 9872 50 
Wt 0903 9959 1077 9942 1250 9922 1423 9898 1596 9872 49 
12 0906 9959 1080 9942 1253 9921 1426 9898 1599 9871 48 
13 0909 9959 1083 9941 1256 9921 1429 9897 1602 9871 47 
14 0912 9958 1086 9941 1259 9920 1432 9897 1605 9870 46 
LS _ 0915 9958 1089 9941 1262 9920 1435 9897 1607 9870 45 
16 0918 9958 1092 9940 1265 9920 1438 9896 1610 9869 44 
V7 0921 9958 1094 9940 1268 9919 1441 9896 1613 9869 43 
18 0924 9957 1097 9940 1271 9919 1444 9895 1616 9869 42 
19 0927 9957 1100 9939 1274 9919 1446 9895 1619 9868 4] 
2 0929 9957 1103 9939 1276 9918 1449 9894 1622. 9868 40 
21 0932 9956 1106 9939 1279 9918 1452 9894 1625 9867 39 


22 0935 9956 TT0999388"~ 1282, 9917 1459 93894 1628 9867 38 
23 0938 9956 1112 9938 1285 9917 1458 9893 1630 9866 Bi 
24 0941 9956 TS 19983 1288 9917 1461 9893 1633 9866 36 
25 0944 9955 LMS 9937 1291 9916 1464 9892 1636 9865 35 
26 0947 9955 1120 9937 1294 9916 1467 9892 1639 9865 34 
27 0950 9955 1123’ 9937 1297 9916 1469 9891 1642 9864 33 
28 0953 9955 1126 9936 1299 9915 1472 9891 1645 986+ 32 
29 OI56N995+ 1129 9936 1302 9915 1475 9891 1648 9863 al 
30 0958 9954 1132 9936 TS05 39914. 1478 9890 1650 9863 30 
i! 0961 9954 LAS eS Bs) 1308 9914 1481 9890 1653 9862 29 
32 0964 9953 USS" 9985 1S 9914 1484+ 9889 1656 9862 28 
oo 0967 9953 E939 (ser SSNs) 1487 9889 1659 9861 21 
or 0970 9953 1144 9934 Lah 7 ROMs 1490 9888 1662 9861 26 
35 0973 9953 1146 9934 1320 9913 1492 9888 1665 9860 25 
36 0976 9952 AD 9934 1323 9912 1495 9888 1668 9860 24 
37 0979 9952 15249983 1325 9912 1498 9887 1671 9859 23 
38 0982 9952 S995 S235 92ile 1501 9887 1673 9859 22 
og 0985 9951 LISS 9933 ISTE VSO 1504 9886 1676 9859 21 
40 0987 9951 1161 9932 133 99U1 1507 9886 1679 9858 20 
41 0990 9951 ING+ 79932 1337 9910 1510 9885 1682 9858 19 
42 0993 9951 1167 9932 1340 9910 1513 9885 1685 9857 18 
43 0996 9950 L770) 993i 1343 9909 1515 9884 1688 9857 17 
44 0999 9950 Tk72 9931 1346 9909 1518 9884 1691 9856 16 
45 1002 9950 iS 3993) ISHN 08) 1521 9884 1693 9856 15 
46 1005 9949 1178 9930 1351 9908 1524 9883 1696 9855 14 
47 1008 9949 1181 9930 1354 9908 1527 9883 1699 9855 13 
48 LOR 9949 118+ 9930 1357 9907 1530 9882 1702 9854 12 
49 1ONS 9949 is 9929 1360 9907 1533 9882 1705 9854 ii 


50 1016 9948 ISO 9929 1363. 9907 1536 9881 1708 9853 10 


ou 1019 9948 HSS 9229 1366 9906 1538 9881 1711 9853 
52 1022 9948 1196 9928 1369 9906 1541 9880 1714 9852 
Do NOZS: 9947 1198 9928 1372 9905 1544 9880 1716 9852 
54 1028 9947 1201 9928 TS 7429905 1547 9880 TTS: 98a 


55 LOST “9947. 1204 9927 137% 9905 1550: "9879 1722 9851 
56 1034 9946 1207 9927 1380 9904 1553 9879 1725 9850 
57 1037 9946 1210 9927 1383 9904 1556 9878 1728 9850 
58 1039 9946 1213 9926 1386 9903 1559 9878 1731 9849 
59 1042 9946 1216 9926 1389 9903 1561 9877 Tyot ‘9829 
60 1045 9945 WZ1999925 1392 9903 WISTS os sohsh fF 1736 9848 


cos sin cos sin cos sin cos. sin cos sin 
——_—_—_—__———_— ot en eS 


84° 83° $2° Sie 80° 


Ornwt Yl an~awmo 


~ 


WOBMNIAM APWOWNHS 


NATURAL SINES 


m 


sin 
1908 
1911 
1914 
1917 
1920 
1922 
1925 
1928 
1931 
1934 
1937 
1939 
1942 
1945 
1948 


2079 
cos 


cos 

9816 
9816 
9815 
9815 
9814 
9813 
9813 


9781 
sin 


78° 


AND COSINES. 


1 


sin 
2079 


cos 


cos 
9781 
9781 
9780 
9780 
9779 
9778 
9778 
9777 
Oia. 
9776 
9775 
9775 
9774 
9774 
9773 
9772 
9772 
9771 
9770 
9770 
9769 
9769 
9768 
9767 
9767 
9766 
9765 
9765 


yi the 


ts? 


sin 
2250 
2252 
2255 
2258 
2261 
2264 
2267 
2269 
2272 
2275 
2278 
2281 
2284 
2286 
2289 
2292 
2295 
2298 
2300 
2303 
2306 
2309 
Zoe 
2315 
2317 
2320 
2323 
2326 
2329 
2332 
2334 
2337 
2340 
2343 
2346 


2349 


2351 


2354 
2357 
2360 
2363 
2366 
2368 
2371 
2374 
2377 
2380 
2383 
2385 
2388 


2391 


- 2394 


2397 
2399 
2402 
2405 
2408 
2411 
2414 
2416 
2419 
cos 


cos 
9744 
9743 
9742 


9742 


9741 
9740 
9740 
9739 
9738 
9738 
9737 
9736 
9736 
9735 
9734 
9734 
9733 
9732 
9732 
9731 
9730 
9730 
9729 
9728 
9728 
9727 
9725 
9726 
9725 
9724 
9724 
9723 
9722 
9722 


9721 


9720 
9720 
9719 
9718 
9718 
9717 
9716 
9715 
9715 
9714 
9713 
9713 
9712 
9711 
9711 
9710 
9709 
9709 
9708 
9707 
9706 
9706 
9705 
9704+ 
9704+ 
9703 
sin 


76° 


2588 9659 
cos” sin 


75° 
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NATURAL SINES AND COSINES. 575) 
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15° 16° | Uy ! 19° 
sin cos sin cos sin cos ‘ 2 sin c¢os 
2588 9659 2756 9613 2924 9563 ; eoanl 9455 
2591 9659 2759 9612 2926 9562 3258 9454 
2594 9658 2762 9611 2929 9561 5 3261 9453 
2597 9657 2765 9610 2932 9560 98 9508 3264 9452 
2599 9656 2768 9609 2935 9560 9507 3267 9451 
2602 9655 2770 9609 2938 9559 49506 3269 9450 
2605 9655 2773 9608 2940 9558 9505 3272 9449 
2608 9654 2776 9607 2943 9557 9504 3275 9449 
2611 9653 2779 9606 2946 9556 9503 3278 9448 
2613 9652 2782 9605 2949 9555 9502 3280 9447 
2616 9652 2784 9605 2952 9555 9502 3283 9446 
2619 9651 2787 9604 2954 9554 9501 3286 9445 
2622 9650 2790 9603 2957 9553 9500 3289 9444 
2625 9649 2793 9602 2960 9552 9499 3291 9443 
2628 9649 2795 9601 2963 9551 9498 3294 9442 
2630 9648 2798 9600 2965 9550 9497 3297 9441 
2633 9647 2801 9600 2968 9549 9496 3300 9440 
2636 9646 2804 9599 2971 9548 9495 3302 9439 
2639 9646 2807 9598 2974 9548 9494 3305 9438 
2642 9645 2809 9597 2977 9547 9493 3308 9437 
2644 9644 2812 9596 2979 9546 9492 3311 9436 
2647 9643 2815 9596 2982 9545 9492 3313 9435 
2650 9642 2818 9595 2985 9544 949] 3316 9434 
2653 9642 2821 9594 2988 9543 9490 3319 9433 
2656 9641 2823 9593 2990 9542 9489 3322 9432 
2658 9640 2826 9592 2993 9542 9488 3324 9431 
2661 9639 2829 9591 2996 9541 9487 3327 9430 
2664 9639 2832 9591 2999 9540 9486 3330 9429 
2667 9638 2835 9590 3002 9539 9485 3333 9428 
2670 9637 2837 9589 3004 9538 9484 3335 9427 
2672 9636 2840 9588 3007 9537 9483 3338 9426 
2675 9636 2843 9587 3010 9536 9482 3341 9425 
2678 9635° 2846, 9587 3013 9535 9481 3344 9424 
2681 9634 2849 9586 3015 9535 9480 3346 9423 
2684+ 9633 2851 9585 3018 9534 9480 3349 9423 
2686 9632 2854 9584 3021 9533 9479 3352 9422 
2689 9632 2857 9583 3024 9532 9478 3355 9421 
2692 9631 2860 9582 3026) 95311 9477 3357 9420 
2695 9630 2862 9582 3029 9530 9476 3360 9419 
2698 9629 2865 9581 3032 9529 9475 3363 9418 
2700 9628 2868 9580 3035 9528 201 9474 3365 9417 
2703 9628 2871 9579 3038 9527 03 9473 3368 9416 
2706 9627 2874 9578 3040 9527 9472 3371 9415 
2709 9626 2876 9577 3043 9526 9471 3374 9414 
2712 9625 2879 9577 3046 9525 9470 3376 9413 
2714 9625 2882 9576 3049 9524 9469 3379 9412 
2717 9624 2885 9575 3051 9523 9468 3382 9411 
2720 9623 2888 9574 3054 9522 9467 3385 9410 
2723 9622 2890 9573 3057 9521 9466 3387 9409 
2726 9621 2893 9572 3060 9520 9466 3390 9408 
2728 9621 2896 9572 3062 9520 9465 3393 9407 
2731 9620 2899 9571 3065 9519 9464 3396 9406 
2734 9619 2901 9570 3068 9518 9463 3398 9405 
2737 9618 2904 9569 3071 9517 9462 3401 9404 
2740 9617 2907 9568 3074 9516 9461 3404 9403 
2742 9617 2910 9567 3076 9515 9460" 3407 9402 
2745 9616 2913 9566 3079 9514 9459 3409 9401 
2748 9615 2915 9566 3082 9513 9458 3412 9400 
2751 9614 2918 9565 3085 9512 9457 3415 9399 
2754 9613 2921 9564 3087 9511 9456 3417 9398 
2756 9613 2924 9563 3090 9511 9455 3420 9397 
cos sin cos sin cos sin cos sin cos. sin 
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56 NATURAL SINES AND COSINES. 


~ 


20° 21° 22° 


a 


sin cos sia cos sin cos 

3420 9397, 3584 9336 3746 9272 

3423 9396 3586 9335 3749 9271 

3426 9395 3589 9334 3751 9270 

3428 9394 3592 9333 3754 9269 

3431 9393 3595 9332 3757 9267 9200 
3434 9392 3597 9331 3760 9266 21 9199 
3437 9391 3600 9330 3762 9265 9198 
3439 9390 3603 9328 3765 9264 : 9197 
3442 9389 3605 9327 3768 9263 9196 
3445 9388 3608 9326 3770 9262 F195 
3448 9387 3611 9325 3773 9261 < 9194 
3450 9386 3614 9324 3776 9260 9192 
3453 9385 3616 9323 3778 9259 9191 
3456 9384 3619 9322 3781 9258 9190 
3458 9383 3622 9321 3784 9257 45 9189 
3461 9382 3624 9320 3786 9255 9188 
3464 9381 3627 9319 3789 9254 50 9187 
3467 9380 3630 9318 3792 9253 53 9186 
3469 9379 3633 9317 3795 9252 55 9184 
3472 9378 3635 9316 3797 9251 58 9183 
3475 9377 3638 9315 3800 9250 9182 
3478 9376 3641 9314 3803 9249 9181 
3480 9375 3643 9313 3805 9248 9180 
3483 9374 3646 9312 3808 9247 9179 
3486 9373 3649 9311 3811 9245 71 9178 
3488 9372 3651 9309 3813 9244 74 9176 
3491 9371 3654 9308 3816 9243 9175 
3494 9370 3657 9307 3819 9242 9174 
3497 9369 3660 9306 3821 9241 9173 
3499 9368 3662 9305 3824 9240 35 9172 
3502. 9367 3665 9304 3827 9239 9171 


WOMONIAGTPwONWY 6 


3505 9366 3668 9303 3830 9238 - 9169 50 9098 
3508 9365 3670 9302 3832 9237 3 9168 52 9097 
3510 9364 3673 9301 3835 9235 3995 9167 55 9096 
3513 9363 3676 9300 3838 9234 9166 9095 


3516 9362 3679 9299 3840 9233 J) 9165 9094 
3518 9361 3681 9298 3843 9232 3 9164 3 9092 
3521 9360 3684 9297 3846 9231 9162 
3524 9359 3687 9296 3848 9230 9161 
3527 9358 3689 9295 3851 9229 9160 
3529 9356 3692 9293 3854 9228 9159 
3532 9355 3695 9292 3856 9227 9158 
3535 9354 3697 9291 3859 9225 9157 
3537 9353 3700 9290 3862 9224 9155 
3540 9352 3703 9289 3864 9223 5 9154 
3543 9351 3706 9288 3867 9222 9153 
3546 9350 3708 9287 3870 9221 30 9152 
3548 9349 3711 9286 3872 9220 33 9151 
3551 9348 3714 9285 3875 9219 35 9150 
3554 9347 3716 9284 3878 9218 > 9148 
3557 9346 3719 9283 3881 9216 9147 
3559 9345 3722 9282 3883 9215 3 9146 
3562 9344 3724 9281 3886 9214 9145 
3565 9343 3727 9279 3889 9213 9144 
3567 9342 3730 9278 3891 9212 §1 9143 
3570 9341 Sieo 9277 3894 9211 54 9141 
3573 9340 3735 9276 3897 9210 57 9140 
3576 9339 3738 9275 3899 9208 59 9139 
3578 9338 3741 9274 3902 9207 9138 
358i 9337 3743 9273 3905 9206 4065 9137 
3584 9336 3746 9272 3907 9205 4067 9135 
cos” sin cos” sin cos” sin cos” sin 


~ 69° 68° 67° 66° 


25° 
sin cos 
4226 9063 
4229 9062 
4231 9061 
4234 9059 
4237 9058 
4239 9057 
4242 9056 
4245 9054 
4247 9053 
4250 9052 
4253 9051 
4255 9050 
4258 9048 
4260 9047 
4263 9046 
4266 9045 
4268 9043 
4271 9042 
4274 9041 
4276 9040 
4279 9038 
4281 9037 
4284 9036 
4287 9035 
4289 9033 
4292 9032 
4295 9031 
4297 9030 
4300 9028 
4302 9027 
4305 9026 
4308 9025 
4310 9023 
4313 9022 
4316 9021 
4318 9020 
4321 9018 
4323 9017 
4326 9016 
4329 9015 
4331 9013 
4334 9012 
4337 9011 
4339 9010 
4342 9008 
4344 9007 
4347 9006 
4350 9004 
4352 9003 
4355 9002 
4358 9001 
4360 8999 
4363 8998 
4365 8997 
4368 8996 
4371 8994 
4373 8993 
4376 8992 
4378 8990 
4381 8989 
4384 8988 
cos. sin 


64° 


NATURAL SINES 


26° 


sin 
4384+ 
4386 
4389 
4392 
4394 
4397 
4399 
4402 
4405 
4407 
4410 


4412- 


4415 
4418 
4420 
4423 
4425 
4428 
4431 
4433 
4436 
4439 
4441 
4444 
4446 
4449 
4452 
4454 
4457 
4459 
4462 
4465 
4467 
4470 
4472 
4475 
4478 
4480 
4483 
4485 
4488 
4491 
4493 
4496 
4498 
4501 
4504 
4506 
4509 
4511 


4514 
4517 
4519 
4522 
4524 
4527 
4530 
4532 
4535 
4537 


4540 
cos 


cos 

8988 
8987 
8985 
898+ 
8983 
8982 
8980 
8979 
8978 
8976 
S975, 
S974 
8973 
8971 
8970 
8969 
8967 
8966 
8965 
8964 
8962 
8961 
8960 
8958 
8957 
8956 
8955 
8953 
8952 
8951 
8949 
8948 
8947 
8945 
8944 
8943 
8942 
8940 
8939 
8938 
8936 
8935 
8934 
8932 
8931 
8930 
8928 
8927 
8926 
8925 
8923 
8922 
8921 
8919 
8918 
8917 
8915 
8914 
8913 
8911 
8910 


sin 


63° 


27° 
sin cos 
4540 8910 
4542 8909 
5 8907 
5906 
8905 
53 8903 
5 §902 
8901 
8899 
85898 
8897 
8895 
8894 
8893 
8892 
8890 
8889 
8888 
8886 
8885 
8884 
8882 
8881 
8879 
8878 
8877 
8875 
8874 
8873 
8871 
8870 
8869 
8867 
8866 
8865 
8863 
8862 
8861 
8859 
8858 
8857 
8855 
8854 
8853 
8851 
8850 
8849 
8847 
8846 
8844 
8843 
8842 
8840 
8839 
8838 
8836 
8835 
8834 
8832 
8831 
8829: 
cos sin 


62° 


AND COSINES. 


28° 


sin 
4695 
4697 
4700 
4702 
4705 
4708 
4710 
4713 
4715 
4718 
4720 
4723 
4726 
4728 
4731 
4733 
4736 
4738 
4741 
4743 
4746 
4749 
4751 
4754 
4756 
4759 
4761 
4764 
4766 
4769 
4772 
4774 
4777 
4779 
4782 
4784 
4787 
4789 
4792 
4795 


4800 
4802 
4805 
4807 
4810 
4812 
4815 
4818 
4820 
4823 
4825 
4828 
4830 
4833 
4835 
4838 
4840 
4843 
4846 
4848 
cos 


cos 
8829 
8828 
8827 
8825 
8824 
8823 
8821 
$820 
8819 
8817 
8816 
8814 
8813 
8812 
8810 
8809 
8808 
8806 
8805 
8803 
8802 
8801 
8799 
8798 
8796 
8795 
8794 
8792 
8791 
8790 
8788 
8787 
8785 
878+ 


CIS 


29° 


sin 
4848 
485] 
4853 
4856 
4858 
4861 
4863 
4866 
4868 
4871 
4874 
4876 
4879 
4881 
4884 
4886 
4889 
4891 
4894 
4896 
4899 
4901 
4904 
4907 
4909 
4912 
4914 
4917 
4919 
4922 
4924 
4927 
4929 
4932 
4934 
4937 
4939 
4942 
4944 
4947 
4950 
4952 
4955 
4957 
4960 
4962 
4965 
4967 
4970 
4972 
4975 
4977 
4980 
4982 
4985 
4987 
4990 
4992 
4995 
4997 


5000. 


cos 


cos 

8746 
$745 
8743 
8742 
8741 
8739 
8738 
8736 
8735 
8733 
8732 
8731 
8729 
8728 
8726 
8725 
8724 
8722 
8721 
8719 
8718 
8716 
8715 
8714 
8712 
8711 
8709 
8708 
8706 
8705 
8704 
8702 
8701 
8699 
8698 
8696 
8695 
8694 
8692 
8691 
8689 
8688 
8686 
8685 
8683 
8682 
8681 
8679 
8678 
8676 
8675 
8673 
8672 
8670 
8669 
8668 
8666 
8665 
8663 
8662 
8660 


sin 
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~ 


NATURAL SINES AND COSINES. 


cos 
8572 
8570 
5 8569 
8567 
8566 
8564 
8563 
8561 
8560 
8558 
8557 
8555 
8554 
8552 
8551 
8549 
8548 
8546 
8545 
8543 
8542 
8540 
8539 
8537 
8536 
8534 
8532 
8531 
8529 
8528 
5 8526 
8525 
8523 
8522 
8520 
8519 
8517 
8516 
8514 
8513 
8511 
8510 
8508 
8507 
8505 
8504 
8502 
8500 
8499 
8497 
8496 
8494 
8493 
8491 
8490 
8488 


sin 
§299 
5302 
5304 
5307 
5309 
5312 
5314 
5316 
5319 
5321 
5324 
5326 
§329 
$331 
5334 
5336 
5339 
§341 
5344 
5346 
5348 
§351 
5353 
5356 
5358 
§361 
5363 
5366 
§368 
5371 
5373 
§375 
§378 
5380 
§383 
5385 
5388 
§390 
§393 
5395 
§398 
5400 
5402 
5405 
5407 
5410 
5412 
5415 
5417 
5420 
5422 
5424 
5427 
5429 
5432 
5434 


‘os sin 


cos 

8480 
8479 
8477 
8476 
8474 
8473 
8471 
8470 
8468 
8467 
8465 
8463 
8462 
8460 
8459 
8457 
8456 
8454 
8453 
$451 
8450 
8448 
8446 
8445 
8443 
8442 
8440 
8439 
8437 
8435 
8434 
8432 
8431 
8429 


8428 


8426 
8425 
8423 
8421 
8420 
8418 
8417 
8415 
8414 
8412 
8410 
8409 
8407 
8406 
8404 
8403 
8401 
8399 
8398 
8396 
8395 
8393 
8391 
8390 
8388 
8387 


33° 


sin 
5446 
5449 
5451 
5454 
5456 
5459 
5461 
5463 
5466 
5468 
5471 
5473 
5476 
5478 
5480 
5483 
5485 
54$8 
5490 
5493 
5495 
5498 
9500 
5502 
5505 
5507 
5510 
§512 
§515 
5517 
5519 
5522 
§524 
§527 
5529 
5531 
§534 
5536 
5539 
5541 
5544 
5546 
5548 
§551 
§553 
5556 
5558 
5561 
5563 
5565 
5568 
5570 
5575 
§575 
5577 
5580 
§582 
5585 
5587 
5590 
§592 


cos 


cos 
8387 
8385 
8384 
$382 
8380 
8379 
8377 
8376 
8374 
8372 
8371 
8369 
8368 
8366 
8364 
8363 
8361 
8360 
8355 
8356 
8355 
8353 
8352 
8350 
8348 
8347. 
8345 
8344 
8342 
8340 
8339 
8337 
8336 
8334 
8332 
8331 
8329 
8328 
8326 
8324 
8323 
8321 
8320 
8318 
8316 
8315 
$313 
8311 
8310 
8308 
8307 
8305 
§303 
8302 
8300 
8299 
8297 
8295 
8294 
8292 
8290 
sin 


5G? 


34° 

sin cos 
5592 8290 
8289 
8287 
8285 
8284 
8282 
8281 
8279 
8277 
8276 
8274 
8272 
8271 
8269 
8268 
8266 
8264 
8263 
8261 
8259 
8258 
8256 
8254 
8253 
8251 
8249 
8248 
8246 
824 
8243 
8241 
8240 
8238 
8236 
8235 
8233 
8231 
8230 
8228 
8226 
8225 
§223 
8221 
8220 
8218 
8216 
8215 
8213 
8211 
8210 
8208 
8207 
8205 
$203 
8202 
8200 
8198 
8197 
— 68195 
8193 
8192 
cos” sin 


55e 
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sin 

5736 
5738 
5741 
5743 
5745 
5748 
5750 
B52) 
YW bots) 
S157 
5760 
5762 
576+ 
5767 
5769 
577 

5774 
5776 
§779 
5781 
5783 
5786 
5788 
§790 
5793 
5795 
5798 
5800 
5802 
5805 
5807 
5809 
§812 
5814 
5816 
5819 
5821 
5824 
5826 
5828 
5831 
5833 
5835 
5838 
5840 
5842 
5845 
5847 
5850 
5852 


5854 
5857 
5859 
5861 
586+ 
5866 
5868 
5871 


5873, 


5875 
5878 
cos 


35° 


cos 
8192 
8190 
8188 
818% 
8185 
8183 
8181 
8180 
8178 
8176 
8175 
8173 
8171 
8170 
8168 


‘8166 


8165 
8163 
8161 
$160 
8158 
8156 
8155 
8153 
8151 
8150 
8148 
8146 
8145 
8143 
8141 
8139 
8138 
8136 
8134 
8133 
8131 
$129 


8128" 


8126 
8124 
8123 
8121 
8119 
8117 
8116 
8114 
$112 
8111 
8109 


8107 
8106 
8104 
8102 
8100 
8099 
8097 
8095 
8094 
8092 
8090 


sin 


ee. 


sin 
5878 
5880 
5883 
5885 
5887 
5890 
5892 
5894 
5897 
5899 
5901 
5904 
5906 
5908 
5911 
5913" 
5915 
5918 
5920 
5922 
5925 
5927 
5930 
5932 
5934 
5937 
5939 
5941 
5944+ 
5946 
5948 
5951 
5953 
5955 
5958 
5960 
5962 
5965 
5967 
5969 
5972 
5974 
5976 


5979 


5981 
5983 
5986 
5988 
5990 
See) 
Seek 
5997 


36° 


cos 

8090 
8088 
8087 
8085 
8083 
8082 
8080 
8078 
8076 
8075 
8073 

8071 

8070 
8068 
$066 


Stet 


8063 
8061 
8059 
8058 
8056 
805+ 
8052 
8051 
8049 
8047 
8045 
8044+ 
8042 
8040 
8039 
8037 
8035 
8033 
8032 
8030 
8028 
8026 
8025 
8023 
8021 
8020 
8018 
8016 
8014 


8013 
8011 
8009 
8007 
8006 
8004 
8002 


6000 8000 


6002 
6004 


6007 
6009 
6011 
6014 
6016 
6018 
cos 


7999 
1997 
7995 
1995 
7992 
7990 
7988 
7986 


sin 


53° 


cos 
7986 
7985 
7983 
5 7981 
27>7979 
7978 
7976 
7974 
7972 
7971 
7969 
7967 
7965 
7964 
7962 
7960 
7958 
7956 
7955 
7953 
7951 
7950 
7948 
7946 
7944 
7942 
7941 
7939 
7937 
7935 
7934 = 
7932 
7930 
7928 
7926 
7925 
7923 
7921 
7919 
7918 
7916 
7914 
7912 
7910 
7909 
7907 
7905 
7903 
7902 
7900' 
7898 
7896 
7894 
7893 
7891 
7889 
7887 
7885 
7884 
7882 
7880 


cos. sin 


52° 


NATURAL SINES AND COSINES. 


sin 3c 
6157 7 


6159 
6161 
6163 
6166 
6168 
6170 
6173 
6175 
6177 
6180 
6182 
6184 
6186 
6189 


GOL = 


6193 
6196 
6198 
6200 
6202 
6205 

6207 
6209 
6211 

6214 
6216 
6218 
6221 
6223 
6225 
6227 
6230 
6232 
6234 
6237 
6239 
6241 
6243 
6246 
6248 
6250 
6252 
6255 
6257 
6259 
6262 
6264 
6266 
6268 
6271 

6273 

6275 

6277 

6280 

6282 

6284 

6286 
6289 

6291 

6293 

cos 


7866 
7864 
7862 
7860 
7859 
7857 
7855 
7853 
7851 
7850 
7848 
7846 
7844 
7842 
7841 
7839 
7837 
7835 
7833 
7832 
7830 
7828 
7826 
7824 
7822 
7821 
7819 
7817 
7815 
7813 
7812 
7810 
7808 
7806 
7804 
7802 
7801 
7799 
7797 
7795 
7793 
7792 
7790 
7788 
7786 
7784 
7782 
7781 
7779 
TPEELTS 
7775 
7773 
aaa 
sin 


YS 


OrPNwWAWAIMHO 
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NATURAL SINES AND COSINES. 


sin 
6561 
6563 
6565 
6567 


6569 7 


6572 
6574 
6576 
6578 
6580 
6583 
6585 
6587 
6589 
6591 
6593 


6814 

6816 7318 
6818 7316 
6820 7314 
cos” sin 


cos 
7314 
7312 
7310 
7308 
7306 
7304 
7302 
7300 
7298 
7296 
7294 
7292 
7290 
7288 
7286 
7284+ 
7282 
7280 
7278 
7276 
7274 
7272 
7270 
7268 
7266 
7264 
7262 
7260 
7258 
7256 
7254 
71252 
7250 
7248 
7246 
| 7244 
7242 
7240 
7238 
7236 
7234 
7232 
7230 
7228- 
7226 
7224 
7222 
7220 
7218 
7216. 
7214 
7212 
7210 
7208 
7206 
7203 
7201 
7199 
7197 
7195 
7193 


cos” sin 


46° 


sin 
6947 
6949 
6951 
6953 
6955 
6957 
6959 
6961 
6963 
6965 
6967 
6970 
6972 
6974 
6976 
6978 
6980 
6982 
6984 
6986 
6988 
6990 
6992 
6995 
6997 
6999 
7001 
7003 
7005 
7007 
7009 
7011 
7013 
7O1S 
7017 
7019 
7022 
7024 
7026 
7028 
7030 
7032 
7034 
7036 
7038 
7040 
7042 
7044 
7046 
7048 
7050 
7053 
7055 
7057 
7059 
7061 
7063 
7065 
7067 
7069 
7071 , 


cos sin 


4° 
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NATURAL TANGENTS AND COTANGENTS. 61 


O° 1° Bo Oo 4° 

tan cot tan cot tan cot tan : tan cot 

0000 Infinite 0175 57.2900 0349 28.6363 0524 19.0811 .0699 14.3007 
0003 3437.75 O177 56.3506 0352 28.3994 0527 18.9755 0702 14.2411 
0006 1718.87 O180 55.4415 0355 28.1664 0530 18.8711 0705 14.1821 
0009 1145.92 0183 54.5613 0358 27.9372 0533 18.7678 0708 14.1235 
0012 859.436 0186 53.7086 0361 27.7117 0536 18.6656 0711 14.0655 
0015 687.549 0189 52.8821 0364 27.4899 0539 18.5645 0714 14.0079 
0017 572.957 0192 52.0807 0367 27.2715 0542 18.4645 0717 13.9507 
0020 491.106 0195 51.3032 0370 27.0566 0544 18.3655 0720 13.8940 
0023 429.718 0198 50.5485 0373 26.8450 0547 18.2677 0723 13.8378 
0026 381.971 0201 49.8157 0375 26.6367 0550 18.1708 0726 13.7821 
0029 343.774 0204 49.1039 0378 26.4316 0553 18.0750 0729 13.7267 
0032 312.521 0207 484121 0381 26.2296 0556 17.9802 0731 13.6719 
0035 286.478 0209 47.7395 0384 26.0307 0559 17.8863 0734 13.6174 
0038 264.441 0212 47.0853 0387 25.8348 0562 17.7934 0737 13.5634 
0041 245.552 0215 46.4489 0390 25.6418 0565 17.7015 0740 13.5098 
0044 229.182 0218 45.8294 0393 25.4517 O5c8 17.6106 0743 13.4566 
0047 214.858 0221 45.2261 0396 25.2644 0571 17.5205 0746 13.4039 
0049 202.219 0224 44.6386 0399 25.0798 0574 17.4314 0749 13.3515 
0052 190.984 0227 44.0661 0402 24.8978 0577 17.3432 0752 13.2996 
0055 180.932 0230 43.5081 0405 24.7185 0580 17.2558 0755 13.2480 
0058 171.885 0233 42.9641 0407 24.5418 0582 17.1693 0758 13.1969 
0061 163.700 0236 42.4335 0410 24.3675 0585 17.0837 0761 13.1461 
0064 156.259 0239 41.9158 0413 24.1957 0588 16.9990 0764 13.0958 
0067 149.465 0241 41.4106 0416 24.0263 0591 16.9150 0767 13.0458 
0070 143.237 0244 40.9174 0419 23.8593 0594 16.8319 0769 12.9962 
0073 137.507 0247 40.4358 0422 23.6945 0597 16.7496 0772 12.9469 
0076 132.219 0250 39.9655 0425 23.5321 0600 16.6681 0775 12.8981 
0079 127.321 0253 39.5059 0428 23.3718 0603 16.5874 0778 12.8496 
OO81 122.774 0256 39.0568 0431 23.2137 0606 16.5075 0781 12.8014 
0084 118.540 0259 38.6177 0434 23.0577 0609 16.4283 0784 12.7536 
0087 114.589 0262 38.1885 0437 22.9038 0612 16.3499 0787 12.7062 
0090 110.892 0265 37.7686 0440 22.7519 0615 16.2722 0790 12.6591 
0093 107.426 0268 37.3579 0442 22.6020 0617 16.1952 0793 12.6124 
0096 104.171 0271 36.9560 0445 22.4541 0620 16.1190 0796 12.5660 
0099 101.107 0274 36.5627 0448 22.3081 0623 16.0435 0799 12.5199 
0102 98.2179 0276 36.1776 0451 22.1640 0626 15.9687 O802 12.4742 
0105 95.4895 0279 35.8006 0454 22.0217 0629 15.8945 0805 12.4288 
0108 92.9085 0282 35.4313 0457 21.8813 0632 15.8211 0808 12.3838 
0111 90.4633 0285 35.0695 0460 21.7426 0635 15.7483 0810 12.3390 
0113 88.1436 0288 34.7151 0463 21.6056 0638 15.6762 0813 12.2946 
0116 85.9398 0291 34.3678 0466 21.4704 0641 15.6048 0816 12.2505 
0119 83.8435 0294 34.0273 0469 21.3369 0644 15.5340 0819 12.2067 
0122 81.8470 0297 33.6935 0472 21.2049 0647 15.4638 0822 12.1632 
0125 79.9434 0300 33.3662 0475 21.0747 0650 15.3943 0825 12.1201 
0128 78.1263 0303 33.0452 0477 20.9460 0653 15.3254 0828 12.0772 
0131 76.3900 0306 32.7303 0480 20.8188 0655 15.2571 0831 12.0346 
0134 74.7292 0308 32.4213 0483 20.6932 0658 15.1893 0834 11.9923 
0137 73.1390 0311 32.1181 0486 20.5691 0661 15.1222 0837 11.9504 
0140 71.6151 0314 31.8205 0489 20.4465 0664 15.0557 0840 11.9087 
0143 70.1533 0317 31.5284 0492 20.3253 0667 14.9898 0843 11.8673 
0146 68.7501 0320 31.2416 0495 20.2056 0670 14.9244 0846 11.8262 
0148 67.4019 0323 30.9599 0498 20.0872 0673 14.8596 0849 11.7853 
0151 66.1055 0326 30.6833 0501 19.9702 0676 14.7954 0851 11.7448 
0154 64.8580 0329 30.4116 0504 19.8546 0679 14.7317 0854 11.7045 
0157 63.6567 0332 30.1446 0507 19.7403 0682 14.6685 0857 11.6645 
0160 62.4992 0335 29.8823 0509 19.6273 0685 14.6059 0860 11.6248 
0163 61.3829 0338 29.6245 0512 19.5156 O688 14.5438 0863 11.5853 
0166 60.3058 0340 29.3711 0515 19.4051 0690 14.4823 0866 11.5461 
0169 59.2659 0343 29.1220 0518 19.2959 0693 14.4212 0869 11.5072 
0172 58.2612 0346 28.8771 0521 19.1879 0696 14,3607 0872 11:4685 
0175 57.2900 0349 28.6363 0524 19.0811 0699 14.3007 0875 11.4301 
cot tan cot tan cot tan cot tan cot tan 


89° 88° 87° 86° 85° 


SrenwaAManweo 


62 NATURAL TANGENTS AND COTANGENTS. 


5° 6° ae 8° 
tan cot tan cot tan cot tan cot 
0875 11.4301. 1051 9.5144 1228 8.1443 1405 7.1154 
0878 11.3919 1054 9.4878 1231 8.1248 1408 7.1004 
0881 11.3540 1057 9.4614 1234 8.1054 1411 7.0855 
0884 11.3163 1060 9.4352 1237 8.0860 1414 7.0706 
0887 11.2789 1063 9.4090 1240 8.0667 1417 7.0558 
Q890 11.2417 1066 9.3831 1243 8.0476 1420 7.0410 
0892 11.2048 1069 9.3572 1246 8.0285 1423 7.0264 
0895 11.1681 1072 9.3315 1249 8.0095 1426 7.0117 
0898 11.1316 1075 9.3060 1251 7.9906 1429 6.9972 
0901 11.0954 1078 9.2806 1254 7.9718 1432 6.9827 
11.0594 1080 9.2553 1257 7.9530 1435 6.9682 
11.0237 1083 9.2302 1260 7.9344 1438 6.9538 
10.9882 1086 9.2052 1263 7.9158 1441 6.9395 
10.9529 1089 9.1803 1266 7.8973 1444 6.9252 
10.9178 1092 9.1555 1269 7.8789 1447 6.9110 
10.8829 1095 9.1309 1272 7.8606 1450 6.8969 
10.8483 1098 9.1065 1275 7.8424 1453 6.8828 
10.8139 1101 9.0821 1278 7.8243 1456 6.8687 
10.7797 1104 9.0579 1281 7.8062 1459 6.8548 
10.7457 1107 9.0338 1284 7.7883 1462 6.8408 
10.7119 1110 9.0098 1287 7.7704 1465 6.8269 
10.6783 1113 8.9860 1290 7.7525 1468 6.8131 
10.6450 1116 8.9623 1293 7.7348 1471 6.7994 
10.6118 1119 8.9387 1296 7.7171 1474 6.7856 
10.5789 1122 8.9152 1299 7.6996 1477 6.7720 
10.5462 1125 8.8919 1302 7.6821 1480 °6.7584 
10.5136 1128 8.8686 1305 7.6647 1483 6.7448 
10.4813 1131 8.8455 1308 7.6473 . 1486 6.7313 
10.4491 1134 8.8225 1311 7.6301 1489 6.7179 
10.4172 1136 8.7996 1314 7.6129 1492 6.7045 
10.3854 1139 8.7769 1317 7.5958 1495 6.6912 
10.3538 1142 8.7542 1319 7.5787 1497 6.6779 
10.3224 1145 8.7317 1322 7.5618 1500 6.6646 
10.2913 +1148 8.7093 1325 7.5449 1503 6.6514 
10.2602 1151 8.6870 1328 7.5281 1506 6.6383 
10.2294 1154 8.6648 1331 7.5113 1509 6.6252 
10.1988 1157 8.6427 1334 7.4947 1512 6.6122 
10.1683 1160 8.6208 1337 7.4781 1515 6.5992 
10.1381 1163 8.5989 1340 °7.4615 1518 6.5863 
10.1080 1166 8.5772 1343 7.4451 1521 6.5734 
10.0780 1169 8.5555 1346 7.4287 1524 6.5606 
10.0483 1172 8.5340 1349 7.4124 1527 6.5478 
10.0187 1175 8.5126 1352 7.3962 1530 6.5350 
9.9893 1178 8.4913 1355 7.3800 1533) 6.5223 
9.9601 1181 8.4701 1358 7.3639 1536 6.5097 
9.9310 1184 8.4490 1361 7.3479 1539 6.4971 
9.9021 1187 8.4280 1364 7.3319 1542 6.4846 
9.8734 1189 8.4071 1367 7.3160 1545 6.4721 
9.8448 1192 8.3863 1370 7.3002 1548 6.4596 
9.8164 1195 8.3656 1373 7.2844 1551 6.4472 
9.7882 1198 8.3450 - 1376 7.2687 1554 6.4348 
9.7601 1201 8.3245 1379 7.2531 1557 6.4225 
9.7322 1204 8.3041 1382 7.2375 1560 6.4103 
9.7044 1207 8.2838 1385 7.2220 1563 6.3980 
9.6768 1210 8.2636 1388 7.2066 1566 6.3859 
9.6499 1213 8.2434 1391 7.1912 1569 6.3737 
9.6220 1216 8.2234 1394 7.1759 1572 6.3617 
9.5949 1219 8.2035 1397 7.1607 1575 6.3496 
9.5679 1222 8.1837 1399 7.1455 1578 6.3376 
9.5411  1225° 8.1640 7.1304 1581 6.3257 
9.5144 1228 8.1443 5 7.1154 1584 
tan cot tan 


84° 83° 
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NATURAL TANGENTS AND COTANGENTS. 


10° 


| i Og 


12° 


tan 

1763 
1766 
1769 
aT 
N77 
1778 
1781 
1784 
1787 
1790 
1793 
1796 
1799 
1802 
1805 
1808 
1811 
1814 
1817 
1820 
1823 
1826 
1829 
1832 
1835 
1838 


1841 


1844 
1847 
1850 
1853 
1856 
1859 
1862 
1865 
1868 
1871 
1874 
1877 
1880 
1883 
1887 
1890 
1893 
1896 
1899 
1902 
1905 
1908 
TOUT 
1914 
1917 
1920 
1923 
1926 
1929 
1932 
1935 
1938 
1941 


1944 
cot 


cot 
5.6713 
5.6617 
5.6521 
5.6425 
5.6330 
5.6234 
5.6140 
5.6045 
5.5951 
5.5857 
5.5764 
5.5671 
5.5578 
5.5485 
5.5393 
5.5301 
5.5209 
§.5118 
5.5026 
5.4936 
5.4845 
5.4755 
5.4665 
5.4575 
5.4486 
5.4397 
5.4308 
5.4219 
5.4131 
5.4043 
5.3955 
5.3868 
5.3781 
5.3694 
5.3607 
5521 
5.3435 
5.3349 
5.3263 
5.3178 
5.3093 
5.3008 
5:2924 
5.2839 
5.2755 
5.2672 
5.2588 
5.2505 
5.2422 
5.2339 


5.2257 
5.2174 
5.2092 
5.2011 
5.1929 
5.1848 
5.1767 
5.1686 
5.1606 
5.1526 
5.1446 
tan 


79° 


tan 
1944 
1947 
1950 
1953 
1956 
1959 
1962 
1965 
1968 
1971 
1974 
1977 
1980 
1983 
1986 
1989 
1992 
1995 
1998 
2001 
2004 
2007 
2010 
2013 
2016 
2019 
2022 
2025 
2028 
2031 
2035 
2038 
2941 
2044. 
2047 
2050 
2053 
2056 
2059 
2062 
2065 
2068 
2071 
2074 
2077 
2080 
2083 
2086 
2089 
2092 
2095 
2098 
2101 
2104 
2107 
2110 
PAS 
2116 
2119 
2123 
2126 
cot 


cot 
5.1446 
5.1366 
5.1286 
5.1207 
5.1128 
5.1049 
5.0970 
5.0892 
5.0814 
5.0736 
5.0658 
5.0581 
5.0504 
5.0427 
5.0350 
§.0273 
5.0197 
5.0121 
5.0045 
4.9969 
4.9894 
4.9819 
4.9744 
4.9669 
4.9594 
4.9520 
4.9446 
4.9372 
4.9298 
4.9225 
4.9152 
4.9078 
4.9006 
4.8933 
4.8860 
4.8788 
4.8716 
4.8644 
4.8573 
4.8501 
4.8430 
4.8359 
4.8288 
4.8218 
4.8147 
4.8077 
4.8007 
4.7937 
4.7867 
4.7798 
4.1129 
4.7659 
4.7591 
4.7522 
4.7453 
4.7385 
4.7317 
4.7249 
4.7181 
4.7114 
4.7046 
tan 


78° 


tan 3 


2126 
2129 
Z132Z 
2135 
2138 
2141 
2144 
Z147 
2150 
2153 
2156 
2159 
2162 
2165 
2168 
2171 
2174 
2177 
2180 
2183 
2186 
2189 
2193 
2196 
2199 
2202 
2205 


* 2208 


2211 
2214 
2217 
2220 
2223 
2226 
2229 
2232 
2235 
2238 
2241 
2244 
2247 
2251 
2254 
yay 
2260 
2263 
2266 
2269 
2272 
2275 
2278 
2281 
2284 
2287 
2290 
2293 
2296 
2299 
2303 
2306 


2309 
cot 


4.7046 
4.6979 
4.6912 
4.6845 
4.6779 
4.6712 
4.6646 
4.6580 
4.6514 
4.6448 
4.6382 
4.6317 
4.6252 
4.6187 
4.6122 


4.6057 
4.5993 
4.5928 
4.5864 
4.5800 
4.5736 
4.5673 
4.5609 
4.5546 
4.5483 
4.5420 
4.5357 
4.5294 
4.5232 
4.5169 
4.5107 
4.5045 
4.4983 
4.492 
44860" 
4.4799 
4.4737 
4.4676 
4.4615 
4.4555 
4.4494 
4.4434 
4.4374 
4.4313 
4.4253 
4.4194 
4.4134 
4.4075 
4.4015 
4.3956 
4.3897 
4.3838 
4.3779 
4.3721 
4.3662 
4.3604 
4.3546 
4.3488 
4.3430 
4.3372 
4.3315 
tan 


ae 


tan 


2309 
2312 
2315 
2318 
2321 
2324 
2327 
2330 
2333 
2336 
2339 
2342 
2345 
2349 
2352 
2355 
2358 
2361 
2364 
2367 
2370 
2373 
2376 
2379 
2382 
2385 
2388 
2392 
2395 
2398 
2401 
2404 
2407 
2410 
2413 
2416 
2419 
2422 
2425 
2428 
2432 
2435 
2438 
2441 
2444 
2447 
2450 
2453 
2456 
2459 


2462. 


2465 
2469 
2472 
2475 
2478 
2481 
2484 
2487 
2490 


2493 
cot 


cot 
4.3315 
4.3257 
4.3200 
4.3143 
4.3086 
4.3029 
4.2972 
4.2916 
4.2859 
4.2803 
4.2747 
4.2691 
4.2635 
4.2580 
4.2524 
4.2468 
4.2413 
4.2358 
4.2303 


4.2248. 


4.2193 
4.2139 
4.2084 
4.2030 
4.1976 
4.1922 
4.1868 
4.1814 
4.1760 
4.1706 
4.1653 
4.1600 
4.1547 
4.1493 
4.1441 
4.1388 
4.1335 
4.1282 
4.1230 
4.1178 
4.1126 
4.1074 
4.1022 
4.0970 
4.0918 
4.0867 
4.0815 
4.0764 
4.0713 
4.0662 
4.0611 
4.0560 
4.0509 
4.0459 
4.0408 
4.0358 
4.0308 
4.0257 
4.0207 
4.0158 
4.0108 


tan 


16° 


1 4° 


tan 
2493 
2496 
2499 
2503 
2506 
2509 
2512 
2515 
2518 
2521 
2524 
2527 
2530 
2505 
VavoW | 
2540 
2543 
2546 
2549 
2552 
2555 
2558 
2561 
2564 
2568 
2571 
2574 
PSH TE 
2580 
2583 
2586 
2589, 
2592 
2595 
2599 
2602 
2605 
2608 
2611 
2614 
2617 
2620 
2623 
2627 
2630 
2633 
2636 
2639 
2642 
2645 
2648 
2651 
2655 
2658 
2661 
2664 
2667 
2670 
2673 
2676 


2679 


- cot 


cot 
4.0108 
4.0055 
4.0009 
3.9959 
3.9910 
3.9861 
3.9812 
3.9763 
3.9714 
3.9665 
3.9617 
3.9568 
3.9520 
3.9471 
3.9423 
3.9375 
3.9327 
3.9279 
3.9232 
3.9184 
3.9136 
3.9089 
3.9042 
3.8995 
3.8947 
3.8900 
3.8854 
3.8807 
3.8760 
3.8714 
3.8667 
3.8621 
3.8575 
3.8528 
3.8482 
3.8436 
3.8391 
3.8345 
3.8299 
3.8254 
3.8208 
3.8163 
3.8118 
3.8073 
3.8028 
3.7983 
3.7938 
3.7893 
3.7848 
3.7804 
3.7760 
SES 
3.7671 
3.7627 
3.7583 
3.7539 
3.7495 
3.7451 
3.7408 
3.7364 
3.7321 


tan 


75° 
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NATURAL TANGENTS AND COTANGENTS. 


Or, 


tan 
2679 
2683 
2686 
2689 
2692 
2695 
2698 
2701 
2704 
2708 
2711 
2714 
Peay 
2720 
2723 
2726 
2729 
2733 
2736 
2739 
2742 
2745 
2748 
2751 
2754 
2758 
2761 
2764 
2767 
2770 
2773 
2776 
2780 
2783 
2786 
2789 
2792 
2795 
2798 
2801 
2805 
2808 
2811 
2814 
2817 
2820 
2823 
2827 
2830 
2833 
2836 
2839 
2842 
2845 
2849 
2852 
2855 
2858 
2861 
2864+ 
2867 
cot 


cot 
3.7321 
SEPA 
3.7234 
3.7191 
3.7148 
3.7105 
3.7062 
3.7019 
3.6976 
3.6933 
3.6891 
3.6848 
3.6806 
3.6764 
3.6722 
3.6680 
3.6638 
3.6596 
3.6554 
3.6512 
3.6470 
3.6429 
3.6387 
3.6346 
3.6305 
3.6264 
3.6222 
3.6181 
3.6140 
3.6100 
3.6059 
3.6018 
3.5978 
3.5937 
3.5897 
3.5856 
3.5816 
one 
3.5736 
3.5696 
3.5656 
3.5616 
3.5576 
3.5536 
3.5497 
3.5457 
3.5418 
3.5379 
sosoo 
3.5300 
3.5261 
3.5222 
3.5183 
3.5144 
3.5105 


3.5067 


3.5028 © 


3.4989 
3.4951 
3.4912 
3.4874 

a 


74° 


16° 


17° 


18° 


tan 

2867 
2871 
2874 
2877 
2880 
2883 
2886 
2890 
2893 
2896 
2899 
2902 
2905 

2908 
2912 
2915 

2918 
2921 

2924 
2927 
2931 

2934 
2937 
2940 
2943 

2946 
2949 
2953 

2956 
2959 
2962 
2965 

2968 
2972 
2975 

2978 
2981 

298+ 
2987 

2991 

2994 
2997 
3000 
3003 
3006 
3010 
3013 
3016 
3019 
3022 
3026 
3029 
3032 
3035 
3038 
3041 

3045 
3048 
3051 
3054 


3057 
cot 


cot 
3.4874 
3.4836 
3.4798 
3.4760 
3.4722 
3.4684 
3.4646 
3.4608 
3.4570 
3.4533 
3.4495 
3.4458 
3.4420 
3.4383 
3.4346 
3.4308 
3.4271 
3.4234 
3.4197 
3.4160 
3.4124 
3.4087 
3.4050 
3.4014 
3.3977 
3.3941 
3.3904 
3.3868 
3.3832 
3.3796 
3.3759 
3.3723 
3.3687 
3.3652 
3.3616 
3.3580 
3.3544 
3.3509 
3.3473 
3.3438 
3.3402 
3.3367 
j.anoe 
3.3297 
3.3261 
3.3226 
3.3191 
3.3156 
S.o122 
3.3087 
3.3052 
3.3017 
3.2983 
3.2948 
3.2914 
3.2880 
3.2845 
3.2811 
ae Ar he f 
3.2743 
3.2709 
tan 


73° 


tan 
3057 
3060 
3064 
3067 
3070 
3073 
3076 
3080 
3083 
3086 
3089 
3092 
3096 
3099 
3102 
3105 
3108 
Slit 
3115 
3118 
SilPAl 
3124 
3127 
3131 
3134 
3137 
3140 
3143 
3147 
3150 
S153 
3156 
3159 
3163 
3166 
3169 
372 
Su75 
3179 
3182 
3185 
3188 
3191 
3195 
3198 
3201 
3204 
3207 
3211 
3214 
S2L7 
3220 
3223 
3227 
3230 
3233 
3236 
3240 
3243 
3246 
3249 

cot 


cot 
3.2709 
3.2675 
3.2641 
3.2607 
SPAR 
3.2539 
3.2506 
3.2472 
3.2438 
3.2405 
3.2371 
3.2338 
3.2305 
RTA 
3.2238 
3.2205 
3.2172 
3.2139 
3.2106 
3.2073 
3.2041 
3.2008 
3.1975 
3.1943 
3.1910 


"3.1878 


3.1845 
3.1813 
3.1780 
3.1748 
3.1716 
3.1684 
3.1652 
3.1620 
3.1588 
3.1556 
3.1524 
3.1492 
3.1460 
3.1429 
3.1397 
3.1366 
3.1334 
3.1303 
$.1271 
3.1240 
3.1209 
3.1178 
3.1146 
3, 11S 
3.1084 
3.1053 
3.1022 
3.0991 
3.0961 
3.0930 
3.0899 
3.0868 
3.0838 
3.0807 
3.0777 
tan 


72° 


tan 
3249 
3252 
3256 
3259 
3262 
3265 
3269 
S22 
3275 
3278 
3281 
3285 
3288 
3291 
3294 
3298 
3301 
3304 
3307 
3310 
3314 
3317 
3320 
3323 
SpYAL 
3330 
3333 
3336 
3339 
3343 
3346 
3349 
3352 
3356 
3359 
3362 
3365 
3369 
3372 
3375 
3378 
3382 
3385 
3388 
3391 
3395 
3398 
3401 
3404 
3408 
3411 
3414 
3417 
3421 
3424 
3427 
3430 
3434 
3437 
3440 
3443 

cot 


1. 


cot 

3.0777 
3.0746 
3.0716 
3.0686 
3.0655 
3.0625 
3.0595 
3.0565 
3.0535 
3.0505 
3.0475 
3.0445 
3.0415 
3.0385 
3.0356 
3.0326 
3.0296 
3.0267 
3.0237 
3.0208 
3.0178 
3.0149 
3.0120 
3.0090 
3.0061 

3.0032 
3.0003 

2.9974 
2.9945 

2.9916 
2.9887 
2.9858 
2.9829 
2.9800 
2.9772 
2.9743 
2.9714 
2.9686 
2.9657 
2.9629 
2.9600 
2.9572 
2.9544 
2.9515 

2.9487 
2.9459 
2.9431 
2.9403 
2.9375 

2.9347 
2.9319 
2.9291 

2.9263 
2.9235 

2.9208 
2.9180 
2.9152 
2.9125 
2.9097 
2.9070 
2.9042 


tan 


19° 


tan 
3443 
3447 
3450 
3453 
3456 
3460 
3463 
3466 
3469 
3473 
3476 
3479 
3482 
3486 
3489 
3492 
3495 
3499 
3502 
3505 
3508 
3512 
3515 
3518 
3522 
3525 
3528 
3531 
3535 
3538 
3541 
3544 
3548 
3551 
3554 
3558 
3561 
3564 
3567 
3571 
3574 
3577 
3581 
3584 
3587 
3590 
3594 
3597 
3600 
3604 
3607 
3610 
3613 
3617 
3620 
3623 


* 3627 


3630 
3633 


cot 
2.9042 
2.9015 
2.8987 
2.8960 
2.8933 
2.8905 
2.8878 
2.8851 
2.8824 
2.8797 
2.8770 
2.8743 
2.8716 
2.8689 
2.8662 
2.8636 
2.8609 
2.8582 
2.8556 
2.8529 
2.8502 
2.8476 
2.8449 
2.8423 
2.8397 
2.8370 
2.8344 
2.8318 
2.8291 
2.8265 
2.8239 
2.8213 
2.8187 
2.8161 
2.8135 
2.8109 
2.8083 
2.8057 
2.8032 
2.8006 - 
2.7980 
2.7955 
2.7929 
2.7903 
2.7878 
2.7852 
2.7827 
2.7801 
2.7776 
2.7751 
2.7725 
2.7700 
2.7675 
2.7650 
2.7625 
2.7600 
2.7575 


3636 | 


3640 


cot 


NATURAL TANGENTS AND COTANGENTS. 65 


= 


23° 


tan cot tan cot tan xe tan cot tan cot 
3640 2.747% 3839 2.6051 4040 2.47: 4245 *2. 3559 4452 2.2460 
3643 2.7450 3842 2.6028 4044 > 2.47: 4248 2.3539 4456 2.2443 
3646 2.7425 3845 2.6006 4047 2.47 4252 2.3520 4459 2.2425 
3650 2.7400 3849 2.5983 4050 2.4689 4255 2.3501 4463 2.2408 
3653 2.7376 3852 2.5961 4054 2.4668 4258 2.3483 4466 2.2390 
3656 2.7351 3855 2.5938 4057 2.4648 4262 2.3464 4470 2.2373 
3659 2.7326 3859 2.5916 4061 2.4627 4265 2.3445 4473 2.2355 
3663 2.7302 3862 2.5893 4064 2.4606 4269 2.3426 4477 2.2338 
3666 2.7277 3865 2.5871 4067 2.4586 4272 2.3407 4480 2.2320 
3669 2.7253 3869 2.5848 4071 2.4566 4276 2.3388 4454 2.23 val ¥ 
8675 2.7228 3872 2.5826 4074 2.4545 4279 2.3369 4487 2.225 
3676 2.7204 3875 2.5804 4078 2.4525 4283 2.3351 i 

3679 2.7179 3879 2.5782 4081 2.4504 4286 2.3332 4494 9. rf 
3683 2.7155 3882 2.5759 4084+ 2.4484 4289 2.3313 4498 2.2234 
3686 2.7130 3885 2.5737 4088 2.4464 4293 2.3294 4501 2.2216 
3689 2.7106 3889 2.5715 4091 2.4443 4296 2.3276 4505 2.2199 
3693 2.7082 3892 2.5693 4095 2.4423 4300 2.3257 4508 2.2182 
3696 2.7058 3895 2.5671 4098 2.4403 4303 2.3238 4512 2.2165 
3699 2.7034 3899 2.5649 4101 2.4383 4307 2.3220 4515 2.2148 
3702 2.7009 3902 2.5627 4105 2.4362 4310 2.3201 4519 2.2130 
3706 2.6985 3906 2.5605 4108 2.4342 4314 2.3183 4522 2.2113 
3709 2.6961 3909 2.5533 4111 2.4322 4317 2.3164 4526 2.2096 
3712, 2.69387 3912 2.5561 4115 2.4302 4320 2.3146 4529 2.2079 
3716 2.6913 3916 2.5539 4118 2.4282 4324 2.3127 4533 2.2062 
3719 2.6889 3919 2.5517 4122 2.4262 4327 2.3109 4536 2.2045 
3722 2.6865 3922 2.5495 4125 2.4242 4331 2.3090 4540 2.2028 
3726 2.6841 3926 2.5473 4129 2.4222 4334 2.3072 4543 2.2011 
3729 2.6818 3929 2.5452 4132 2.4202 4338 2.3053 4547 2.1994 
3732 2.6794 3932 2.5430 4135 2.4182 4341 2.3035 4550 2.1977 
3736 2.6770 3936 2.5408 4139 2.4162 4345 2.3017 4554 2.1960 
3739 2.6746 3939 2.5386 4142 2.4142 4348 2.2998 4557 2.1943 
3742 2.6723 3942 2.5365 4146 2.4122 4352 2.2980 4561 2.1926 
3745 2.6699 3946 2.5343 4149 2.4102 4355 2.2962 4564 2.1909 
3749 2.6675 3949 2.5322 4152 2.4083 4359 2.2944 4568 2.1892 
3752 2.6652 3953 2.5300 4156 2.4063 4362 2.2925 4571 2.1876 
3755 2.6628 3956 2.5279 4159 2.4043 4365 2.2907 .4575 2.1859 
3759 2.6605 3959 2.5257 4163 2.4023 4369 2.2889 4578 2.1842 
3762 2.6581 3963 2.5236 4166 2.4004 4372 2.2871 4582 2.1825 
3765 ‘2.6558 3966, 2.5214 4169 2.3984 . 4376 2.2853 4585 2.1808 
3769 2.6534 3969 2.5193 +4173 2.3964 4379 2.2835 4589 2.1792 
Sy PSS MIL Sie, Pilly 4176 2.3945 4383 2.2817 4592 2.1775 
3775 2:6488 3976 2.5150 4180 2.3925 4386 2.2799 4596 2.1758 
3779 2.6464 3979 2.5129 4183 2.3906 4390 2.2781 4599 2.1742 
3782 2.6441 3983 2.5108 , 4187 2.3886 4393 2.2763 4603 2.1725 
3785 2.6418 3986 2.5086 4190 2.3867 4397 2.2745 4607 2.1708 
3789 2.6395 3990 2.5065 4193 2.3847 4400 2.2727 4610 2.1692 
3792 2.6371 3993 2.5044 4197 2.3828 4404 2.2709 4614 2.1675 
3795 2.6348 3996 2.5023 4200 2.380 4407 2.2691 4617 2.1659 
3799 2.6325 4000 2.5002 4204 2.3789 4411 2.2673 4621 2.1642 
3802 2.6302 4003 2.4981 4207 2.3770 4414 2.2655 4624 2.1625 
3805 2.6279 4006 2.4960 4210 2.3750 4417 2.2637 4628 2.1609 
3809 2.6256 4010 2.4939 4214 2.3731 4421 2.2620 463i) 21592 
SOLA 92.6238 4013 2.4918 4217. 2.37 12 4424 2.2602 4635 2.1576 
3815 2.6210 4017 2.4897 4221 4428 2.2584 4638 2.1560 
3819 2.6187 4020 2.4876 4224 2. 4431 2.2566 4642 2.1543 
3822 2.6165 4023 2.4855 4228 2.365 4435 2.2549 4645 2.1527 
3825 2.6142 4027 2.4834 4231 2. 4438 2.2531 4649 2.1510 
3829 2.6119 4030 2.4813 4234 2.3 4442 2.2513 4652 2.1494 
3832 2.6096 4033 2.4792 4238 2. 4445 2.2496 4656 2.1478 
3835 2.6074 4037 2.4772 4241 2. 4449 2.2478 4660 2.1461 
3839 2.6051 4040 2.4751 4245 2.35 4452 2.2460 4663 2.1445 
cot tan cot tan cot tan cot tan cot > tan 


» 69° 68° 67° 66° 
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2.1348 
2.1332 
yop Ss 


5 2:1299 


2.1283 
2.1267 
2.1251 
2200 
2.1219 
2.1203 
2.1187 
2.1171 
2.1155 
2.1139 
2.1123 
2.1107 
2.1092 
2.1076 
2.1060 
2.1044 
2.1028 
2.1013 
ZNO9T 
2.0981 
2.0965 
2.0950 
2.0934 
2.0918 
2.0903 
2.0887 
2.0872 
2.0856 
2.0840 
2.0825 
2.0809 
2.0794 
2.0778 
2.0763 
2.0748 
2.0732 
2.0717 
2.0701 
2.0686 
2.0671 
2.0655 
2.0640 
2.0625 
2.0609 
2.0594 
2.0579 
2.0564 
2.0549 
2.0533 
2.0518 
2.0503 


tan 


26° 


tan 
4877 
4881 
4885 
4888 
4892 
4895 
4899 
4903 
4906 
4910 
4913 
4917 
4921 
4924 
4928 
4931 
4935 
4939 
4942 
4946 
4950 
4953 
4957 
4960 
496+ 
4968 
4971 
4975 
4979 
4982 
4986 
4989 
4993 
4997 
5000 
5004 
5008 
5011 
5015 
5019 
5022 
5026 
5029 
5033 
5037 
5040 
5044 
5048 
5051 
5055 
5059 
5062 
5066 
5070 
5073 
5077 
5081 
5084 
5088 
5092 


5095 
cot 


63° 


cot 

2.0503 
2.0488 
2.0473 
2.0458 
2.0443 
2.0428 
2.0413 
2.0398 
2.0383 
2.0368 
2.0353 
2.0338 
2.0323 
2.0308 
2.0293 
2.0278 
2.0263 
2.0248 
2.0233 
2.0219 
2.0204 
2.0189 
2.0174 
2.0160 
2.0145 
2.0130 
2.0115 
2.0101 

2.0086 
2.0072 
2.0057 

2.0042 
2.0028 
2.0013 
1.9999 
1.9984 
1.9970 
1.9955 

1.9941 

1.9926 
1.9912 

1.9897 

1.9883 

1.9868 
1.9854 
1.9840 
1.9825 

1.9811 

1.9797 

1.9782 
1.9768 
1.9754 
1.9740 
1.9725 
1.9711 
1.9697 
1.9683 
1.9669 
1.9654 
1.9640 
1.9626 

tan 


yi he 


tan 
5095 
5099 
5103 
5106 
5110 
5114 
5117 
5121 
5125 
5128 
5132 
5136 
5139 
5143 
5147 
5150 
5154 
5158 
5161 
5165 
5169 
SZ 
5176 
§180 
5184 
5187 
§191 
5195 
5198 
5202 
5206 
5209 
5213 
5217 
5220 
§224 
5228 
5232 
52355 
5239 
5243 
5246 
5250 
5254 
5258 
5261 
5265 
5269 
5272 
5276 
5280 
5284 
5287 
5291 
§295 
5298 
5302 
§306 
5310 
§313 
5317 
cot 


cot 
1.9626 
1.9612 
1.9598 
1.9584 
1.9570 
1.9556 
1.9542 
1.9528 
1.9514 
1.9500 
1.9486 
1.9472 
1.9458 
1.9444 
1.9430 
1.9416 
1.9402 
1.9388 
1.9375 
1.9361 
1.9347 
1.9333 
1.9319 
1.9306 
1.9292 
1.9278 
1.9265 
1.9251 
1.9237 
1.9223 
1.9210 
1.9196 
1.9183 
1.9169 
1.9155 
1.9142 
1.9128 
1.9115 
1.9101 
1.9088 
1.9074 


1 ne 


1.9047 
1.9034 
1.9020 
1.9007 
1.8993 
1.8980 
1.8967 
1.8953 
1.8940 
1.8927 
1.8913 
1.8900 
1.8887 
1.8873 
1.8860 
1.8847 
1.8834 
1.8820 
1.8807 
tan 


62° 


tan 

§317 
§321 
5325 
§328 
$332 
5336 
5340 
5343 
5347 
5351 
5354 
5358 
5362 
5366 
5369 
§373 
Sold 
5381 
5384 
5388 
5392 
5396 
5399 
5403 
5407 
5411 
5415 
5418 
5422 
5426 
5430 
5433 
5437 
5441 
5445 
5448 
5452 
5456 
5460 
5464 
5467 
5471 
5475 
5479 
5482 
5486 
5490 
5494 
5498 


5501 


5505 
5509 
§513 
5517 
§520 
5524 
§528 
5532 
5535 
5539 
§543 

cot 


cot. 
1.8807 
1.8794 
1.8781 
1.8768 
1.8755 
1.8741 
1.8728 
1.8715 
1.8702 
1.8689 
1.8676 
1.8663 
1.8650 
1.8637 
1.8624 
1.8611 
1.8598 
1.8585 
1.8572 
1.8559 
1.8546 
1.8533 
1.8520 
1.8507 
1.8495 
1.8482 
1.8469 
1.8456 
1.8443 
1.8430 
1.8418 
1.8405 
1.8392 


S872), 


1.8367 
1.8354 
1.8341 
1.8329 
1.8316 
1.8303 
1.8291 
1.8278 
1.8265 
1.8253 
1.8240 
1.8228 
1.8215 
1.8202 
1.8190 
1.8177 
1.8165 
1.8152 
1.8140 
1.8127 
1.8115 
1.8103 
1.8090 
1.8078 
1.8065 
1.8053 
1.8040 
tan 


61° 


29° 


tan 
5543 
5547 
B55i: 
5555 
§558 
5562 
5566 
§570 
557+ 
5577 
5581 
5585 
5589 
§593 
5596 
5600 
5604 
5608 
5612 
5616 
5619 
5623 
5627 
5631 
5635 
5639 
5642 
5646 
5650 
5654 
5658 
5662 
5665 
5669 
5673 
5677 
5681 
5685 
5688 
5692 
5696 
5700 
5704 
5708 
hy files 
5715 
5719 
5723 
LY EYE 
5731 
5735 
5739 
§743 
5746 
5750 
5754 
§758 
5762 


5766. 


5770 
5774 
cot 


cot 
1.8040 
1.8028 
1.8016 
1.8003 
1.7991 
1.7979 
1.7966 
1.7954 
1.7942 
1.7930 
1.7917 
1.7905 
1.7893 
1.7881 
1.7868 
1.7856 


1.7844 


1.7832 
1.7820 


1.7808 


1.7796 
1.7783 
Livate 
1.7759 
1.7747 
17735 
1.7723 
Regal 
1.7699 
1.7687 
1.7675 
1.7663 
1.7651 
1.7639 
1.7627 
1.7615 
1.7603 
1.7591 
Lidia 
1.7567 
1.7556 
1.7544 
1.7532 
1.7520 
1.7508 
1.7496 
1.7485 
1.7473 
1.7461 
1.7449 
1.7437 
1.7426 
1.7414 
1.7402 
1.7391 
1.7379 
1.7367 
1.7355 
1.7344 
1.7332 
1.7321 
tan 


60° 


SrrnwaAMaxnow 


NATURAL TANGENTS AND COTANGENTS. 


1.7262 
1.7251 
1.7239 
1.7228 
1.7216 
1.7205 
1.7193 
1.7182 
ye A) 
Ly deoe? 
Uva 
1.7136 
1.7124 
1 BY lle 
1.7102 
1.7090 
1.7079 
1.7067 
1.7056 
1.7045 
-1.7033 
1.7022 
1.7011 
1.6999 
1.6988 
1.6977 
1.6965 
1.6954 
1.6943 
1.6932 
1.6920 


1.6909 _ 


1.6898 
1.6887 
1.6875 
1.686+ 
1.6853 
1.6842 
1.6831 
1.6820 
1.6808 
1.6797 
1.6786 
1.6775 
1.6764 
1.6753 
1.6742 
1.6731 
1.6720 
1.6709 
. 1.6698 
1.6687 
1.6676 
1.6665 
1.6654 
1.6643 
cot tan 


59° 


6009 
6013 
6017 
6020 
6024 
6028 
6032 
6036 
6040 
6044 
6048 
6052 
6056 
6060 
606+ 
6068 
6072 
6076 
6080 
608+ 
6088 
6092 
6096 
6100 
6104 
6108 


6112. 


6116 
6120 
6124 
6128 
6132 
6136 
6140 
6144 
6148 
6152 
6156 
6160 
616+ 
6168 
6172 
6176 
6180 
618+ 
6188 
6192 
6196 
6200 
6204 
6208 
6212 
6216 


6220 


6224 
6228 
6233 
6237 
6241 
6245 
6249 
cot 


1.6643 
1.6632 
1.6621 
1.6610 
1.6599 
1.6588 
Sow a7) 
1.6566 
1.6555 
1.6545 
1.6534 
1.6523 
1.6512 
1.6501 
1.6490 
1.6479 
1.6469 
1.6458 
1.6447 
1.6436 
1.6426 
1.6415 
1.6404 
1.6393 


1.6383 


1.6372 
1.6361 
1.6351 
1.6340 
1.6329 
1.6319 
1.6308 
1.6297 
1.6287 
1.6276 
1.6265 
1.6255 
1.6244 
1.6234 
1.6223 
1.6212 
1.6202 
1.6191 
1.6181 
1.6170 
1.6160 
1.6149 
1.6139 
1.6128 
1.6118 
1.6107 
1.6097 
1.6087 
1.6076 
1.6066 
1.6055 
1.6045 
1.6034 
1.6024 
1.6014 
1.6003 


tan 


32° 


tan 

6249 
6253 
6257 
6261 
6265 
6269 
6273 
6277 
6281 
6285 
6289 
6293 
6297 


* 6301 


6305 
6310 
6314 
6318 
6322 
6326 
6330 
6334 
6338 
6342 
6346 


6350 


6354 


6358 


6363 
6367 
6371 
6375 
6379 
6383 
6387 
6391 
6395 
6399 
6403 
6408 
6412 
6416 
6420 
6424 
6428 
6432 
6436 
6440 
6445 
6449 
6453 
6457 
6461 
6465 
6469 
6473 
6478 
6482 
6486 
6490 
6494 
cot 


cot 
1.6003 
1.5993 
1.5983 
1.5972 
1.5962 
1.5952 
1.5941 
1.5931 
1.5921 
1.5911 
1.5900 
1.5890 
1.5880 
1.5869 
1.5859 
1.5849 
1.5839 
1.5829 
1.5818 
1.5808 
1.5798 
1.5788 
1.5778 
1.5768 
eS iierd 
1.5747 
USS 7Si7/ 
WS 
IL S7Ales 
1.5707 
1.5697 
1.5687 
WesKOe/7l 
1.5667 
1.5657 
1.5647 
1.5637 
1.5627 
1.5617 
1.5607 
1.5597 
1.5587 
WIN 
1.5567 
HSS 
1.5547 
1 S337 
1.5527 
WSS 
1.5507 
1.5497 
1.5487 
1.5477 
1.5468 
1.5458 
1.5448 
1.5438 
1.5428 
1.5418 
1.5408 


1.5399 
tan 


58° 


57° 


33° 


tan 

6494 
6498 
6502 
6506 
6511 
6515 
6519 
6523 
6527 
6531 
6536 
6540 
6544 
6548 
6552 
6556 
6560 
6565 


6569 


6573 
6577 
6581 
6585 
6590 
6594 
6598 
6602 
6606 
6610 
6615 
6619 
6623 
6627 
6631 
6636 
6640 
6644 
6648 
6652 
6657 
6661 
6665 
6669 
6673 
6678 
6682 
6686 
6690 
6694 
6699 
6703 
6707 
6711 
6716 
6720 
6724 
6728 
6732 
6737 
6741 
6745 
cot 


cot | 
1.5399 


1.5291 
1.5282 
5272 
TES Z262, 
15255 
1.5243 
15233 
1.5224 
1.5214 
1.5204 
1.5195 
1.5185 
1.5175 
1.5166 
1.5156 
1.5147 
TS ISi7 
IW s27/ 
1.5118 
1.5108 
1.5099 
1.5089 
1.5080 
1.5070 
1.5061 
1.5051 
1.5042 
1.5032 
1.5023 
1.5013 
1.5004 
1.4994 
1.4985 
1.4975 
1.4966 
1.4957 
1.4947 
1.4938 
1.4928 
1.4919 
1.4910 
1.4900 
1.489] 
1.4882 
1.4872 
1.4863 
1.4854 
1.4844 
1.4835 
1.4826 

tan 


56° 


tan 
6745 
6749 
6754 
6758 
6762 
6766 
6771 
6775 
6779 
6783 
6787 
6792 


- 6796 


6800 
6805 
6809 
6813 
6817 
6822 
6826 
6830 
6834 
6839 
6843 
6847 
6851 
6856 
6860 
686+ 
6869 
6873 
6877 
6881 


6886 


6890 
6894 
6899 
6903 
6907 
6911 
6916 
6920 
6924 
6929 
6933 
6937 
6942 
6946 
6950 
6954 
6959 
6963 
6967 
6972 
6976 
6980 
6985 
6989 
6993 
6998 


7002 
cot 


1.4788 
1.4779 
1.4770 
1.4761 
1.4751 
1.4742 
1.4733 
1.4724 
1.4715 
1.4705 
1.4696 
1.4687 
1.4678 
1.4669 
1.4659 
1.4650 
1.4641 
1.4632 
1.4623 
1.4614 
1.4605 
1.4596 
1.4586 
1.4577 
1.4568 
1.4559 


1.4850 


1.4541 
1.4532 
1.4523 
1.4514 
1.4505 
1.4496 
1.4487 
1.4478 
1.4469 
1.4460 
1.4451 
1.4442 
1.4433 
1.4424 
1.4415 
1.4406 
1.4397 
1.4388 
1.4379 
1.4370 
1.4361 
1.4352 
1.4344 
1.4335 


1.4326 


SCrenwaQManwvo 
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~ 


35° 36° 38° 39° 
tan cot tan tan cot tan cot 
7002 1.4281 7265 1.37 i : 7813 1.2799 8098 1.2349 
7006 1.4273 7270 1.37! 75 F 7818 1.2792 8103 1.2342 
7011 1.4264 7274 1.37 7545 1.325 7822 1.2784 8107 1.2334 
7015 1.4255 7279 1. 5 ; I82i AZiHG6 “Sle Wee327 
7019 14246 7283 1. : i 1832 1.2769. ~Sit791-2320 
7024 1.4237 7288 1.: : ; 7836 1.2761 | 8122 1.2312 
7028: 1.4229 7292) Ak P 7841 1.2753 “Sl27 aez30s 
7032 1.4220 7297 1.3705 ; 7846 1.2746 8132 1.2298 
7037 1.4211 TOL ad: k : 7850 1.2738 8136 1.2290 
7041 1.4202 7306 1. : 7855: 1275 “Seal 2283 
7046 1.4193 7310 1.3680 1.3190 7860 1.2723 8146 1.2276 
7050 1.4185 7314 1.3672 586 1.3182 7865 1.2715 8151 1.2268 
7054 1.4176 . 7319 1.3663 1.3175 7869 1.2708 8156 1.2261 
7059 1.4167 7323. 1.3655 1.3167 7874 1.2700 $161 1.2254 
7063 1.4158 7328 1.3647 1.3159 7879 1.2693 8165 1.2247 
7067 1.4150 7332 1.3638 SSS 7883 1.2685 8170 1.2239 
7072 1.4141 7337 1.3630 1.3143 7888 1.2677 8175 1.2232 
7076 1.4132 7341. 1.3622 1.3135 7893 1.2670 8180 1.2225 
7080 1.4124 7346 1.3613 1.3127 7898 1.2662 8185 1.2218 
7085 1.4115 7350 1.3605 1.3119 7902 1.2655 8190 1.2210 


7089 1.4106 7355 1.3597 13111 7907 1.2647 8195 1.2203 
7094 1.4097 7359 1.3588 1.3103 7912 1.2640 8199 1.2196 
7098 1.4089 7364 1.3580 1.3095 7916 1.2632 8204 1.2189 
7102 1.4080 7368 1.3572 1.3087 7921 1.2624 8209 1.2181 
7107 1.4071 7373 1.3564 1.3079 7926 1.2617 8214 1.2174 
Aly 14063 7377 1.3555 50 1.3072 7931 1.2609 8219 1.2167 
7115 1.4054 7382. 1.3547 55 1.3064 7935 1.2602 8224 1.2160 
7120 1.4045 7386 1.3539 59 1.3056 7940 1.2594 8229 1.2153 
Wize 14037 7391 1.3531 1.3048 7945 1.2587 8234 1.2145 
7129 1.4028 7395 1.3522 1.3040 7950 1.2579 8238 1.2138 
7133 14019 7400 1.3514 1.3032 7954 1.2572 8243 1.2131 
7137 1.4011 7404 1.3506 1.3024 7959 1.2564 8248 1.2124 
7142 1.4002 7409 1.3498 1.3017 7964 1.2557 8253 1.2117 
7146 135994 7413 1.3490 1.3009 7969 1.2549 8258 1.2109 
7151 1.3985 7418 1.3481 1.3001 7973 1.2542 8263 1.2102 
7155 1.3976 7422 1.3473 7 1.2993 7978 1.2534 8268 1.2095 
7159 1.3968 7427 1.3465 1.2985 7983 1.2527 8273 1.2088 
7164 1.3959 7431 1.3457 1.2977 7988 1.2519 8278 1.2081 
7168 13951 7436 1.3449 1.2970 7992 1.2512 8283 1.2074 
7173 1.3942 7440 1.3440 5 1.2962 7997 1.2504 8287 1.2066 
W177 13934 7445 1.3432 1.2954 8002 1.2497 8292 1.2059 
7181 1.3925 7449 1.3424 1.2946 | 8007 1.2489 8297 1.2052 
7186 1.3916 7454 1.3416 1.2938 8012 1.2482 8302 1.2045 
7190 1.3908 7458 1.3408 34 1.2931 8016 1.2475 8307 1.2038 
7195 1.3899 7463 1.3400 38 1.2923 8021 1.2467 8312 1.2031 
7199 1.3891 7467 1.3392 43 1.2915 8026 1.2460 8317 1.2024 
7203 1.3882 7472 1.3384 1.2907. 8031 1.2452 8322 1.2017 
7208 1.3874 7476 1.3375 52 1.2900 8035 1.2445 8327 1.2009 
7212 1.3865 7481 1.3367 57 1.2892 8040 1.2437 8332 1.2002 
V217 15857. 7485 1.5359 1.2884 8045 1.2430 8337 1.1995 
7221 1.3848 7490 1.3351 7766 1.2876 8050 1.2423 8342 1.1988 
7226 1.3840 7495, 1.3343 1.2869 8055 1.2415 8346 1.1981 
7230 1.3831 7499 1.3335 5 1.2861 8059 1.2408 8351 1.1974 
7234 1.3823 7504 1.3327 30 1.2853 = 8064 1.2401 = 8356 1.1967 
7239 1.3814 7508 1.3319 785 1.2846 8069 1.2393 8361 1.1960 
7243 1.3806 7513 1.3311 7789 1.2838 8074 1.2386 8366 1.1953 
7248 1.3798 7517 1.3303 7 1.2830 8079 1.2378 8371 1.1946 
7252 1.3789 7522 1.3295 799 1.2822 8083 1.2371 8376 1.1939 
7257 1.3781 7526 1.3287 7803 1.2815 8088 1.2364 8381 1.1932 
7261 1.3772 7531 1.3278 7808 1.2807 8093 1.2356 8386 1.1925 
7265 1.3764 7536 1.3270 7813 1.2799 8098 1.2349 8391 1.1918 
cot tan cot tan p cot tan cot tan - 


54° 53° 50° 


Courant pwoned® . 


OSrnwe A aumwo 


NATURAL TANGENTS AND COTANGENTS. 


tan 


8391 
8396 
8401 
8406 
8411 
8416 
8421 
8426 
8431 
8436 
8441 
8446 
8451 
8456 
8461 
8466 
8471 
8476 
8481 
8486 
8491 
8496 
8501 
8506 
8511 
8516 
8521 
8526 
8531 
8536 
8541 


8546 
8551 
8556 
8561 


8566 
8571 
8576 
8581 
8586 
8591 
8596 
8601 
8606 
8611 


8617 
8622 
8627 
8632 
8637 
8642 
8647 
8652 
8657 
8662 
8667 
8672 
8678 
8683 
8688 


8693 
cot 


cot 
1.1918 
1.1910 
1.1903 
1.1896 
1.1889 
1.1882 
1.1875 
1.1868 
1.1861 
1.1854 
1.1847 
1.1840 
1.1833 
1.1826 
1.1819 
1.1812 
1.1806 
1.1799 
LeL7Z92 
1.1785 
1.1778 
illy/7Al 
1.1764 
NeMySy7i 
1.1750 
1.1743 
ele G 
W729. 
WANG 
WAFS 
1.1708 
LEN FZOZ, 
1.1695 
1.1688 
1.1681 
1.1674 
1.1667 
1.1660 
IS Noysrs3 
1.1647 
1.1640 
T1155 
1.1626 
1.1619 
LENZ, 
1.1606 
1.1599 
1.1592 
1.1585 
1.1578 
SAL 
1.1565 
1.1558 
1.1551 
1.1544 


"1.1538 


WAU Sh 
1.1524 
Teese 7) 
1.1510 
4.1504 

tan 


ae T 


tan 
8693 
8698 
8703 
$708 
8713 
$718 
$724 
8729 
8734+ 
8739 
8744 
8749 
8754+ 
8759 
8765 
8770 
8775 
8780 
8785 
8790 
8796 
8SOL 
8806 
8811 
8816 
8821 
§827 
§832 
8837 
8842 
8847 
8852 
8858 
8863 
8868 
8873 
8878 
888+ 
8889 
8894 
8899 
890+ 
8910 
8915 
8920 
8925 
8931 
8936 
8941 
8946 
8952 
8957 
8962 
8967 
8972 
8978 
8983 
8988 
8994 
8999 


9004 


cot 


cot 
1.1504 
1.1497 
1.1490 
1.1483 
1.1477 
1.1470 
1.1463 
1.1456 
1.1450 
1.1443 
1.14356 
1.1430 
1.1423 
1.1416 
1.1410 
1.1403 
1.1396 
1.1389 
1.1383 
1.1376 
1.1369 
1.1363 
1.1356 
1.1349 
1.1343 
Taes@ 
1.1329 
WN SAS 
1.1316 
TRIBHO 
1.1303 
1.1296 
1.1290 


L2s3e 


1.1276 
1.1270 
1et268 
I WAS7/ 
1.1250 
1.1243 
WAS 7 
IMA Sx0) 
1.1224 
alpity 
ili 
1.1204 
1.1197 
1.1191 
1.1184 
1.1178 
ity 
1.1165 
1.1158 
SZ, 
J.1145 
1.1139 
1.1132 
1.1126 
1.1119 
We 
1.1106 

fan 


48° 


42° 


tan 

9004 
9009 
9015 
9020 
9025 
9030 
9036 
9041 
9046 
9052 
9057 
9062 
9067 
9073 
9078 
9083 
9089 
9094 
9099 
9105 
9110 
9115 
9121 
9126 
9131 
9137 
9142 
9147 
9153 
9158 
9163 
9169 
9174 
9179 
9185 
9190 
9195 
9201 
9206 
9212 
9217 
9222 
9228 
9233 
9239 
9244 
9249 
9255 
9260 
9266 
9271 
9276 
9282 
9287 
9293 
9298 
9303 
9309 
9314 
9320 
9325 
cot 


433° 


cot 
1.1106 
1.1100 
1.1093 
1.1087 
1.1080 
1.1074 
1.1067 
1.1061 
1.1054 
1.1048 
1.1041 
1.1035 
1.1028 
LENO22, 
1.1016 
1.1009 
1.1003 
1.0996 
1.0990 
1.0983 
1.0977 
1.0971 
1.096+ 
1.0958 
1.0951 
1.0945 
1.0939 
1.0932 
1.0926 
1.0919 
1.0913 
1.0907 
1.0900 
1.0894 
1.0888 
1.0881 
1.0875 
1.0869 


1.0862 


1.0856 
1.0850 
1.0843 
1.0837 
1.0831 
1.0824 
1.0818 
1.0812 
1.0805 
OT? 
1.0793 
1.0786 
1.0780 
1.077+ 
1.0768 
1.0761 
1.0755 


1OW42. 


1.0742 
1.0736 
1.0730 
1.0724 
tan 


47° 


tan 

9325 
9331 
9336 
9341 
9347 
9352 
9358 
9363 
9369 
9374 
9380 
9385 
9391 
9396 
9402 
9407 
9413 
9418 
9424 
9429 
9435 
9440 
9446 
9451 
9457 
9462 
9468 
9473 
9479 
9484 
9490 
9495 
9501 
9506 
9512 
9517 
9523 
9528 
9534 
9540 
9545 
9551 
9556 
9562 
9567 
9573 
9578 
9584 
9590 
9595 
9601 
9606 
9612 
9618 
9623 
9629 
9634+ 
9640 
9646 
9651 
9657 

cot 


cot 
1.0724 
OTR 
1.0711 
1.0705 
1.0699 
1.0692 
1.0686 
1.0680 
1.0674 
1.0668 
1.0661 
1.0655 
1.0649 
1.0643. 
1.0637 
1.0630 
1.0624 
1.0618 
1.0612 
1.0606 
1.0599 
1.0593 
1.0587 
1.0581 
1.0575 
1.0569 
1.0562 
1.0556 
1.0550 


1.0544 


1.0538 
1.0532 
1.0526 
1.0519 
1.0513 
1.0507 
1.0501 
1.0495 
1.0489 
1.0483 
1.0477 
1.0470 
1.0464 
1.0458 
1.0452 
1.0446 
1.0440 
1.0434 
1.0428 
1.0422 
1.0416 
1.0410 
1.0404 
1.0398 
1.0392 
1.0385 
1.0379 
1.0373 
1.0367 
1.0361 
1.0355 
tan 


46° 


44° 
tan cot 
9657 1.0355 
9663 1.0349 
9668 1.0343 
9674 1.0337 
9679 1.0331 
9685 1.0325 
9691 1.0319 
9696 1.0313 
9702 1.0307 
9708 1.0301 
9713 1.0295 
9719 1.0289 


9725 1.0283 


9730 1.0277 
9736 1.0271 
9742 1.0265 
9747 1.0259 
9753 1.0253 
9759 1.0247 
9764 1.0241 
9770 1.0235 
9776 1.0230 
9781 1.0224 
9787 1.0218 
9793 1.0212 
9798 1.0206 
9804 1.0200 
9810 1.0194 
9816 1.0188 
9821 1.0182 
9827 1.0176 
9833 1.0170 
9838 1.0164 
9844 1.0158 
9850 1.0152 
9856 1.0147 
9861 1.0141 
9867 1.0135 
9873 1.0129 
9879 1.0123 
9884 1.0117 
9890 1.0111 
9896 1.0105 
9902 1.0099 
9907 1.0094 
9913 1.0088 
9919 1.0082 
9925 1.0076 
9930 1.0070 
9936 1.0064 
9942 1.0058 
9948 1.0052 
9954 1.0047 
9959 1.0041 
9965 1.0035 
9971 1.0029 
9977 1.0023 
9983 1.0017 
9988 1.0012 
9994 1.0006 
1.000 1.0000 
cot tan 


SenwaWMarnno 


~ 


a TABLE VI.—TRAVERSE TABLE. 


Distance 1. Distance 2. Distance 3. Distance 4. Distance 5.) Bearing. 


Lat. Dep, Lat. Dep. Dep. Lat. Dep. Lat. Dep. ee! 


0.004 2.000 0.009 3. 0.013 4.000 0.017 5.000 0.022 
0.009 2.000 0.017 f 0.026 4.000 0.035 5.000 0.044 
0.013 2.000 0.026 3. 0.039 4.000 0.052 5.000 0.065 
0.017 2.000 0.035 ; 0.052 3.999 0.070 4.999 0.087 
0.022 2.000 0.044 . 0.065 3.999 0.087 4.999 0.109 
0.026 1.999 0.052 2. 0079 3.999 0.105 4.998 O.131 
0.031 1.999 0.061 : 0.092 3.998 0.122 4.998 0.153 
0.035. 1.999 0.070 2: 0.105 3.998 0.140 4.997 0.174 
0.039 : 0.079 2. O18 S:997 00ST e+. 29on0Nk6 
0.044 ; 0.087 A QA31 3:996 O74 4.9957 01218 
0.048 998 0.096 2. 0.144 3.995 0.192 4.994 0.240 
0.052 : 0.105 : 0.157 3.995 0.209 4.993 0.262 
0.057 ‘ 0.113 : 0.170 3.994 0.227 4.992 0.283 
0.061 0.122 : 0.183 3.993 0.244 4.991 0.305 
0.065 0.131 } 0.196 3.991 0.262 4.989 0,327 
0.070 0.140 . 0.209 3.990 0.279 4.988 0.349 
0.074 0.148 : 0.222 3.989 0.296 4.986 0.371 
0.078 0.157 ! 0.235 3.988 0.314 4.985 0.392 
0.083 0.166 . 0.248 3.986 0.331 4.983 0.414 


0.087 0.174 0.261 3.985 0.349 4.981 0.436 
0.183 ! 0.275 3.983 0.366 0.458 
0.192 : 0.288 3.982 0.383 

0.200 2. 0.301 3.980 0.401 

0.209 2.984 0.314 3.978 0.418 

0.218 4 0.327 3.976 0.435 

0.226 ! 0340) 3.974 0K5S 

0.235 ; 0.353 3.972 0.470 

0.244 : 0.366 3.970 0.487 

0.252 : 0.379 3.968 0.505 

0.261 : 0.392 3.966 0.522 

0.270 2, 0.405 d 0.539 

0.278 2. 0.418 

0.287 2. 0.430 

0.296 2. 0.443 

0.304 2. 0.456 

O3513. 2, 0.469 

0.321 ; 0.482 

0.330 2.959 0.495 : h 

01559’ 2: 0.508 i F 4.928 


' , 0.347 2. 0.521 : E 4.924 

0.984 0. ; 0.356 2952 0.534 3: ‘ 4.920 
0.983 0. 4 0.364 950 0.547 3: ; 4.916 
0.982 0. 965 0.373 : 0.560 3, ! 4.912 
0.982 0. 963 0.382 2.945 0.572 K ’ 4.908 
0.981 0. ‘ 0.390 2. 0.585 923 0. 4.904 
0.980 0. ‘ 0.399 2: 0.598 : , 4.900 
0.979 0. 958 0.407 .937 0611 y 4.895 
0.978 0. : 0416 2. 0.624 3. | 4.891 
0.977 0. 954 0.424 , 0.637 A } 4.886 
0.976 0. : 0.433 3 0.649 = 3: ' 4.881 
0.975 0. 951 0.441 ‘ 0.662 3. y 4.877 
0.450 2.923 0.675 ' ; 4.872 

0.458 2. 0.688 3. A 4.867 

0.467 2. 0.700 3. Bek 4.862 

0.475 : 0.713 885 0.9! 4.857 

0.484 2: O726 3: . 4.851 

0.492 2. 0.738 3. i 4.846 

0.501 : 0.751 3.873 1. 4.841 

0.509 2, 0.764 = 3. k 4.835 

0.518 2. 0.776 3. 035 4.830 


Lat. » Lat. ' . Dep. 


S288 SSESss 


ee 
COM 
“IDO 


10 0 10 10 0 


Distance 1. Distance 2. Distance 3. Distance 4. Distance 5. 


Bearing. 


Distance 6. 


Lat. 


6.000 
6.000 
5.999 
5.999 
aye | 
5.998 
5.997 
5.996 
5.995 
5.994 
5.993 
5.992 
5.990 
5.989 
5.987 
5.985 
5.984 
5.982 
eRe ee! 


ROLL 
5.975 
5.972 
5.970 
5.967 
5.964 
B20 
5.958 
S90) Or7oi 
5.952 0.757 
5 awe) MONT) 
5.945 0.809 
5.942 0.835 
5.938 0.861 
5.934 0.887 
5.930 0.913 
5.926 0.939 
5.922 0.964 
5.918 0.990 
5.913) £016 


5.909 1.042 
5.904 1.068 
5.900 1.093 
Rego, L119 
5.890 1.145 
5.885 1.171 
5.880 1.196 
5.874 1.222 
5.869 1-247 
5.863 1.273 
5.858 1.299 
5.852 1.324 
5.846 1.350 
5.840 1.375 
5.834 1.401 
5.828 1.426 
3822 1.452 
byes MN 77) 
5.809 1.502 
5.802 1.528 
5.196) L553 


Dep. Lat. 


Dep. 

0.026 
0.052 
0.079 
0.105 
0.131 
0.157 
0.183 
0.209 
0.236 
0.262 
0.288 
0.314 
0.340 
0.366 
0.392 
0.419 
0.445 
0.471 
0.497 


0.523 
0.549 
0.575 
0.601 
0.627 
0.653 
0.679 
0.705 


Distance 7. 


ol 


Distance 8. 


Distance 9. Distance 10. | 


Lat. 


7.000 
7.000 
6.999 
6.999 
6.998 
6.998 
6.997 
6.996 
6.995 
6.993 
6.992 
6.990 
6.989 
6.987 
6.985 
6.983 
6.981 
6.978 
6.976 


6.973 
6.971 
6.968 
6.965 
6.962 
6.958 
6.955 
6.951 
6.948 
6.944 
6.940 
6.936 
6.932 
6.928 
6.923 
G19 
6.914 
6.909 
6.904 
6.899 


6.894 
6.883 
6.883 
6.877 
6.871 
6.866 
6.859 
6.853 
6.847 
6.841 
6.834 
6.827 
6.821 
6.814 
6.807 
6.799 
6.792 
6.785 
Gin Iss 
6.769 1.782 
6.761 1.812 


Dep. Lat, 


Dep. 
0.031 
0.061 
0.092 
0.122 
0.153 
0.183 
0.214 
0.244 
0.275 
0.305 
0.336 
0.366 
0.397 
0.427 
0.458 
0.488 
0.519 
0.549 
0.580 


0.610 
0.641 
0.671 
0.701 
0.732 
0.762 
0.792 
0.823 
0.853 
0.883 
0.914 
0.944 
0.974 
1.004 
1.035 
1.065 
1.095 
1.125 
TESS 
1.185 
1.216 
1.246 
1.276 
1.306 
1.336 
1.366 
1.396 
1.425 
TASS 
1.485 
L515 
lo 
Ld 
1.604 
1.634 
1.664 
1,693 
1.723 


Distance 6. 


Distance 7. 


Lat, 


8.000 
8.000 
1.299 
1.999 
7.998 
Hey 
7.996 
7.295 
7.994 
7.992 
7.991 
7.989 
7.987 
7.985 
7.983 
7.981 
7.978 
TCHS) 
(eye 


7.970 
7.966 
7.963 
7.960 
7.956 
1.952 
7.949 
7.945 
7.940 
7.936 
TOBZ 
Mond 
1.922 
7.917 
7.912 
7.907 
7.902 
7.896 
7.890 
7.884 


7.878 
7.872 
7.866 
7.860 
7.853 
7.846 
7.839 
7.832 
7.825 
7.818 
7.810 
7.803 
7s 
7.787 
7.779 
revel 
7.762 
(i fiSah WSL) 
7.745 2.003 
7.736 2.037 
‘lat 2071 


Lat. 


Dep. 

0.035 
0.070 
0.105 
0.140 
O.175 
0.209 
0.244 
0.279 
0.314 
0.349 
0.384 
O12 
0.454 
0.488 
0.523 
0.558 
0.593 
0.628 
0.662 


0.697 
0.732 
0.767 
0.802 
0.836 
0.871 
0.906 
0.940 
0.975 
1.010 
1.044 
1.079 
PAS 
1.148 
1.182 
IGA 
UyARyI| 
1.286 
1.320 
HBOS 


1.389 
TA24 
Mass 
1.492 
1.526 
1.561 
195 
1.629 
1.663 
1.697 
1.732 
1.766 
1.800 
1.834 
1.868 
1.902 
1.935 


Dep. 


Distance 8. 


Lat. 


9.000 
9.000 
8.999 
8.999 
8.998 
8.997 
8.996 
8.995 
8.993 
8.991 
8.990 
8.988 
8.986 
8.983 
8.981 
8.978 
8.975 
8.972 
8.969 


8.966 
8.962 
8.959 
8.955 
8.951 
8.947 
8.942 
8.938 
8.933 
8.928 
8.923 
8.918 
8.912 
8.907 
8.901 
8.895 
8.889 
8.883 
8.877 
8.870 


8.863 
8.856 
8.849 
8.842 
8.835 
8.827 
8.819 
8.811 
8.803 
8.795 
8.787 
8.778 
8.769 
8.760 
8.751 
8.742 
8.733 
8.723 
8.713 
8.703 
8.693 


Dep. 


Lat, 


10.000 
10.000 
9.090 
9.999 
9.998 
9,997 
9995 
Or 
9.992 
O91 
9.989 
9.986 
9.984 
O98T 
ie Meme) 
9.976 
0.975 
9.969 
9.966 


9.962 
9.958 
os: 
9.950 
Mts) 
ial 
9.936 
9.931 
9.926 
9.920 
O14 
9.909 
9.903 
Bso7 
9.890 
9.884 
9.877 
9.870 
9.863 
9.856 


9.848 
9.840 
9.833 
9.825 
9.816 
9.808 
D929. 
ED ipod 
9.782 
9.772 
9.763 
9.193 
ice 
9.134 
O724 
bey 3 
9.703 
9.692 
9.682 
9.671. 
9.659 


Dep. 


Dep. 
0.044 
0.087 
0.131 
0.175 
0.218 
0.262 
0.305 
0.349 
0.393 
0.436 
0.480 
0.523 
0.567 
0.611 
0.654 
0.698 
0.741 
0.785 
0.828 
0.872 
0.915 
0.959 
1.002 
1.045 
1.089 
1.132 
1.175 
1.219 
1.262 
1.305 
Ieee) 
1.392 
Id 
1.478 
1-521 
1.564 
1.607 
1.651 
1.694 


Lei 
1.779 
1.822 
1.865 
1.908 
Ab sy 
1,994 
2.036 
2.079 
2,122 
2.164 
2.207 
2.250 
2.292 
2.335 
Bott 
2.419 
2.462 
2.504 
2.546 
2.588 


Lat. 


Dep. 
0.039 
0.079 
0.118 
0.157 
0.196 
0.236 
0.275 
0.314 
0.353 
0.393 
0.432 
O47) 
0.510 
0.549 
0.589 
0.628 
0.667 
0.706 
0.745 


0.784 
0.824 
0.863 
0.902 
0.941 
0.980 
1.019 
1.058 
1.097 
1.136 
Ugh | 75) 
21 
1253 
E201 
1.330 
1.369 
1.408 
Ne ral 
1.485 
LS 
1.563 
1.601 
1.640 
1.679 
Lefille 
1.756 
eer 
1.833 
1.871 
1.910 
1.948 
1.986 
2.025 
2.063 
2.101 
2.139 
2.177 
2.215 
2.253 
Z.291 
2.329 


Lat. 


Distance 9. Distance 10. 


£0, OOF 


@ 15° — 30° 


.| Distance 1. Distance 2. Distance 3. Distance 4. Distance 5. | Bearing. 


Lat. Dep, Lat. Dep. Lat. Dep, Lat. Dep. Lat. Dep, 


0.965 0.263 1.930 0.526 2.894 0.789 3.859 1.052 4.824 1.315 
0.964 0.267 1.927 0.534 2.891 0.802 3.855 1.069 4.818 1.336 
0.962 0.271 1.925 0.543 2.887 0.814 3.850 1.086 4.812 1.357 
0.961 0.276 1.923 0.551 2.884 0.827 3.845 1.103 4.806 1.378 
0.960 0.280 1.920 0.560 2.880 0.839 3.840 1.119 4.800 1.399 
0.959 0.284 1.918 0.568 2.876 0.852 3.835 1.136 4.794 1.420 
0.958 0.288 1.915 0.576 2.873 0.865 3.830 1.153 4.788 1.441 
0.956 0.292 1.913 0.585 2.869 0.877 3.825 1.169 4.782 1.462 
0.955 0.297 1.910 0.593 2.865 0.890 3.820 186 4:775 1483 
0.954 0.301 1.907 0.601 2.861 0.902 3.815 1.203 4.769 1.504 
| 0.952 0.305 1.905 0.610 2.857 0.915 3.810 1.220 4.762 1.524 
| 0.951 0.309 1.902 0.618 2.853 0.927 3.804 1.236 4.755 1.545 
0.950 0.313 1.899 0:626 2.849 0939 3.799 1253 4.748 1.566 
0.948 ©3117 189701635 2.845 0.952 3.793 1.269: 42/42) W5s7 
0.947 0.321 1.894 0.643 2.841 0.964 3.788 1.286 4.735 1.607 
0.946 0.326 1.891 0.651 2.837 0977 3.782 1.302 4.728 1.628 
| 0.944 0.330 1.888 0.659 2.832 0.989 3.776 1.319 4.720 1.648 
0.943 0.334 1.885 0.668 2.828 1.001 3.771 1.335 4.713 1-669 
0.941 0.338 1.882 0.676 2.824 1.014 3.765 1.352 4.706 1.690 


0.940 0.342 1.879 0.684 2.819 1.026 3.759 1.368 4.698 1.710 
0.938 0.346 1.876 0.692 2.815 1.038 3.753 1.384 4.691 1.731 
0.937 01350 1.873 0:700 2.810 1.051 3.747 1401 4.683 1.751 
01935 0354 1.870 0.709 2.805 11063 3:74 V4ly 4.676 L77 
0.934 0.358 1.867 0.717 2.801 1.075 3.734 1.433 4.668 1.792 
0.932 0.362 1.864 0.725 2.796 1.087 3.728 1.450 4.660 1.812 
0.930 0.367 1.861 0.733 . 2.791 1.100 3.722 1466 4.652 1.833 
0:929 0.371 1.858 O741 2:786 112 3.715 L482 4.644 1.853 
0.927 0.375 1.854 0.749 2.782 1.124 3.709 1.498 4.636 1.873 
0926 0379 1.851 O757 2.777 W386 S702) W515 4.6280 10893 
0.924 01383 1.848 0.765 2:772 L148 3.696 153i 4/619) 01S 
0.922 0.387 1.844 0:773 2.767 1.160) 3.689 1.547 4.61 1934 
0.921 0.391 I-84] O7Sl 2762 ly2 Si6s2 156s +605 e i854 
O919 0.395. 1.838 0:789 Z2:756 1.184  8i675 W579 4.5945 12074: 
0.917 0.399 1.834 0.797 2.751 1.196 3.668 1.595 4.585 1.994 
0.915 0.403 1.831 0.805 2.746 1.208 3.661 1.611 4.577 2.014 
0.914 0.407 1.827 0.813 2.741 1.220 3.654 1.627 4.568 2.034 
0.912 0.411 1,824 0.821 2.735 1.232 3.647 1.643 4.559 2.054 
0.910 0.415 1.820 0.829 2.730 1.244 3.640 1.659 4.550 2.073 
0.908 0.419 1.816 0.837 2.724 1.256 3.633 1.675 4.541 2.093 


0.906 0.423 1.813 0.845 2.719 °1.268 3.625 1.690 4.532 2.113 
0.904 0.427 1.809 0.853 2.713 1.280 3.618 1.706 4.522 2.133 
0.903 0.431 1.805 0.861 2.708 1.292 3.610 1.722 4.513 2.153 
0.901 0.434 1.801 0.869 2.702 1.303 3.603 1.738 4.503 2.172 
0.899 0.438 1.798 0.877 2.696 1.315 3.595 1.753 4.494 2.192 
0.897 0.442 1.794 0.885 2.691 1327 3.587 1.769 4.484 2.211 
0.895 0.446 1.790 0892 2.685 1.339 3.580 1.785 4.475 2.231 
0.893 0.450 1.786 0.900 2.679 1.350 3.572 1.800 4.465 2.250 
0.891 0.454 1.782 0.908 2.673 1.362 3.564 1.816 4.455 2.270 
0.889 0.458 1.778 0.916 2.667 1.374 3.556 1.831 4.445 2.289 
0.887 0.462 1.774 0.923 2.661 1.385 3.548 1.847 4435 2.309 
0.885 0.466 1.770 0.931 2.655 1.397 3,540 1.862 4.425 2328 
0.883 0.469 1.766 0.939 2.649 1.408 3,532 1878 4.415 2.347 
0.881 0.473 1.762 0.947 2.643 1.420 3.524 1.893 4.404 2.367 
k 0.879 0.477 1.758 0.954 2.636 1431 3.515 1.909 4.394 2.386 

45 | 0.877 0.481 1.753 0.962 2.630 1443 3.507 1.924 4.384 2.405 
29 0| 0.875 0485 1.749 0.970 2.624 1454 3.498 1.939 4.373 2.424 
15 | 0.872 0.489 1.745 0.977 ‘ 3.490 1.954 4.362 2.443 

30 | 0.870 0.492 1.741 0.985 ' ‘ 3.481 1.970 4352 2.462 

45 | 0.868 0.496 1.736 0.992 605 14s 3.473 1.985 4.341 2.481 
80 0 | 0.866 0.500 1.732 1.000 t. ‘a 3.464 2,000 4.330 2.500 


° * | Dep. Lat. Dep. Lat, ; . Dep. Lat. Dep. Lat, 


Bearing,| Distance 1. Distance 2. . Distance 4. Distance 5. 


15°—30° 73 


Distance 6. Distance 7. Distance 8. Distance 9. Distance 10. Bearing. 


Lat. Dep, Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. ef 


1.578 6.754 1.841 7.718 2.104 8.683 2.367 9.648 2.630 | 74 45 
Neos: G:745 LS7] 7.709 2.138 8.673. 2405 ~ 9.636 2.672 30 
1,629 6.737 1.900 7.700 2.172 8662 2.443 9.625 2.714 15 
1.654 6,729 1.929 7.690 2.205 8.651 2.481 9.613 2.756 | 74 0 
Wie72 6.720 15959 7.680 2.239 8.640 2.518 9.601 2.798 45 
I70F 6:712 1.988 7.071 2.272 81629 2.556. 9.588 2.840 30 
1.729 6.703 2.017 7.661 2.306 8.618 2.594 9.576 2.882 15 
1.754 6.694 2.047 7.650 2.339 8.607 2.631 9.563 2.924 | 73 0 
L772. 6.685 2:076 7.640 2372 8.595 2.669 9.550) 21965 45 
1.804 6.676 2.105 7.630 2.406 8.583 2.706 9.537 3.007 30 
W822) 6.667) 234 7.619 24389 $572 2.744 9.524 3.049 15 
5.706 1.854 6/657 2.163 7.608 2472 8.560 2.781 9.511 3.090 | 72 0 
5,698 1.879 6.648 2.192 7.598 2.505 8.547 2.818 9.497 3.132 45 
5690 190% 6,638 2.221 7.587 2.538 8.535 2.856 9.483 3.173 30 
mone 1.929) 61629" 2.250 7575 2.072 8.522 2.893 9469 3.214 
oo Mone (OOo 2279" 7.564 2.605 Sol) 21980 9455) 3.256 
soos 1.978 6.609) 2.308 7.553 2.638 8497 2967 9.441) 3.207 
Bosa 2.008 6598 26387 7.541 2.670 8454 3.004 > 9.426 3.338 
BiGt? 4.028 6.085 2005 7.029 2.703" S471 3:04 9412 3379 


MOae-7.004 .Cavo Zour Tole 2766 S457 3078 9397 3420 
Roed) 2.00 (Och 2423) “7.506 2.769 “8.444 37115) 9:3827 3.461 
O20 ZOW Woosh Zak 7493 2802. “8430 3052 9367) 3.502 
OMG Onno 2400) 145 2834" SA16 3.189 O35 B5ds 
Boul 2150 (685° 2509" 7469 23807 18402 3.225 91336) 32584 
Bo0e 2s (GloZt 2537 GAS 2.900! 8388 3:262 — 9.820 31624 
Boe eee Gold 2.066 (445 2.982 “8374 3299 91304 31665 
Deionzeees O.802) 2094 Fao) 2.90% ~ 8559 32335 19288" 3.100 
BeOoe Zeiten Gao! 2022) Tet 2997. Sisto S01 9272 3xft6 
Doom O479) 2O5l) 405 3.029) 83380 S408 9255) 37787 
Mot 2290) 16467 2679 (7.391 3061) S83 S444" 93239) 3.3827 
Soe 2020) O40 210F 07d S09 ~Si30053480) 91222) 3867 
DZone Ot Zoo, GoOP oulZO, S200) Solis “9205 S907 
Bolan 2.50o O62 2.105 (7.950) Bl58) 581269) 3.553 = 988: 3.947 
HOOZez094 6419 2791 7356 3190 $.254 3589 “9171 3.988 
oe 2G “6HO7 2819) 7.322 3222) 8.238 3i625 “9537 41028 
5.481 2.440 6.395 2.847 7.308 3.254 8.222 3.661 9.136 4.067 
SAIL 2AGt G382 2875 7.294 3.286 8.206 3696 9.118) 4107 
5.460 2.488 6.370 2.903 7.280 3.318 8.190 3.732 9.100 4.147 
Sat? Zoe iso 298 i265 3.349 Sil73 3.768 “OOS Fass 


5.438 2.536 6.344 2.958 7.250 3.381 8.157 3.804 9.063 4.226 
5.427 2.559 6331 2.986 7.236 3.413 8.140 3.839 9.045 4.266 
HalG Zon. Gols a 01 7:22 S444 Sil2a 3.875 9026" 4.305 
5.404 2.607 6.305 3.041 7.206 3.476 8.106 3.910 9.007 4.345 
5.393 2.630 6.292 3.069 7.190 3.507 8.089 3.945 8.988 4.384 
5.381 2.654 6.278 3.096 7.175 3.538 8.072 3.981 8.969. 4.423 
5.370 2.677 6.265 3.123 7.160 3.570 8.054 4.016 8.949 4.462 
Ros 270 G2o 3.5 wlee 3.601 S087 42051 8.930) 4350] 
5.346 2.724 6.237 3.178 7.128 3.632 8.019 4.086 8.910 4.540 
5.334 2.747 6.223 3.205 7.112 3.663 8.001 4.121 8.890 4.579 
5.322 2.770 6.209 3.232 7.096 3.694 7.983 4.156 8.870 4.618 
5.310 2.794 6.195 3.259 7.080 3.725 7.965 4.190 8.850 4.656 
5.298 2.817 6.181 3.286 7.064 3.756 7.947 4.225 8.829 4.695 
5.285 2.840 6.166 3.313 7.047 3.787 7.928 4.260 3.809 4.733 
5.273 2.863 6.152 3.340 7.031 3.817 7.909 4.294 8.788 4.772 
5.260 2.886 6.137 3.367 7.014 3.848 7.891 4.329 8.767 4.810 
5.248 2.909 6.122 3.394 6.997 3.878 7.872 4.363 8.746 4.848 
5230 2.932 GlO7 3420 6.980 3.909 7.852 4.398 8.725 4.886 
5.222 2.955 6.093 3.447 6.963 3.939 7.833 4.432 8.704 4.924 
5.209 2.977 6.077 3.474 6.946 3.970 7.814 4.466 8.682 4.962 
5.196 3.000 6.062 3.500 6.928 4.000 7.794 4.500 8.660 5.000 


Dep: Lat. Dep. Lat. Dep. Lat Dep. Lat. Dep. Lat, 


Sa a 
IO UWA CD~ICO OO 
MDnAWwWomundO 


~~) 
~ 


Distance G6. Distance 7. Distance 8. Distance 9. Distance 10. 


60° — 7a" 


Distance 1. Distance 2. Distance 3. Distance 4. Distance 5. 


Lat. Dep, Lat. Dep, Lat Dep, Lat. Dep. Lat. Dep, 


0.864 0.504 1.728 1.008 092 1511 3.455 2015) 4319e7.519 
0.862 1.723 : 1523; 3447 2030" 4.508 (27658 
0.859 0.5 IO 078 L534 3438 2.045 4.297 2556 
0.857 0.5 Ey i - 1545 3429 21060 4.286) 2:575 
0.855 0.5 1.710 1.556. 3.420 2.075 4.275 21594 
0.853 0.5 1.705 1.567 3.411 2.090 4.263 2.612 
0.850 0. 1.701 1579 SAO 205) 4.252) 21631 
0.848 0. 1.696) Vi ; 1.590 3.392 2.120 ~4.240 2.650 
0.846 0. 1690 1: : 1.601 3.383 2°134 4.229 2.668 
0.843 0. 1.687 1. : 1.612 3.374 2.149 4.217 2.686 
0.841 0. 1.682 1. : 1.623. 3.364 2.164 4.205 2:705 
0.839 0. lefoyiy/ ale _ 1634 3.555 2179 4093 2726 
0.836 0. L673 13 5 1.645 3.345 2.193 4.181 2741 
0.834 0. 1.668 1.10¢ d 1.656 3.336 2.208 4.169 2.760 
0.831 0. 1.663 1. ‘ 1.667 3.326 2.222 4.157 2.778 
0.829 0.5 1.658 1. : 1.678 3.316 2237 4.145 2.796 
0.827 0. i653) : 1:688. 3.306 2.251 4.133) 2.314 
0.824 0.5 1.648 1. 4172 1.699 3.297 2:266 4121 Zsa2 
0.822 0. M645. 1014 f 1.710 3.287 2.280 4.108 2.850 


0.819 0.5 1.638 1. 457 1.721 3.277 2294 4.096 2.868 
0.817 0. i635) le ; 1.731 3.267 2.309 4.083 2.886 
0.814 0.5 1.628 1. : 1.742 3.257 2.323 4.071 

0.812 0. 1.623 1. : 1.753 3.246 2337 4,058 
0.809 0. 1.618 1. : 1.763 3.236 2.351 4,045 
0.806 0. L6l3 1: : Vi74 3,226 2.365 4.032 

| 0.804 0. 1.608 1. : U8 3.215. 2:379 4,019 
0.801 0. UEGUS™ les : 1.795 3.205 2.393 4.006 
0.799 0. 1597 1s ; 1.805 3.195 2.407 3.993 
0.796 0. 1.592) 1. : 1.816 3.184 2421 3.980 
O72s 0: 1.587 1. : 1.826 3173 2435: 35967 

0.791 0. LS8u 1s : 1837 3.163 2449 3.953 3: 
0.788 0. Ws76 : U8t7 BU52 2463 B940is 
0.785 0. Pail ls ; 1.857 3.141 2.476 3.927 
0.783 0. L565: ; 1.868 3.130 2.490 3.913 

0.780 0. 1.560 1. : 1.878 3.120 2.504 3.899 
0.777 0. 1.554 1. : 1.888 3.109 2.517 3.886 
0.774 0. 13549 I, . 1.898 3.098 2.531 3.872 

0.772 0. 1543 1. i 1.908 3.086 2.544 3.858 
0.769 0. L550: Ls ; 1.918 3.075 2.558 3.844 


0.766 0. L632 L. - 1.928 3.064 2.571 3.830 
0.763 0. a2) Us ‘ L:938' SiO53" 2: 3.816 
0.760 0. US2r I. : 1.948 3.042 
0.758 0. Loa dy ; 1.958 3.030 
0.755 0.6! Lsuy, Ws : 1.968 3.019 
0.752 0. L50F Le : 1.978 3,007 
0.749 0. 1.498 1.325 ; : 2.996 
0.746 0, 1.492 1. ; é 2.984 
0.743 0. 1.486 1. ‘ q 2,973 
0.740 0. 1.480 1. , 4 2.961 
0.737 0. LAYS i. : j 2.949 
0.734 0. 1469: I. ; ‘ 2.937 
G7Sl Vs 1463 1 " J 2.925 
0.728 0. LAS? ts 185 2.0! 2.913 
0.725 0. MS) ls ‘ é 2.901 
0.722 0. 1445 1, , i 2.889 
0.719 0.695 1.439 1. aT : 2.877 
1433 1. ; 2.865 
L4z7 1, . , 2.853 
1.420 1. oli : 2.841 
1414 1, ‘ 2.828 


try 
namnnn 


Dep. 


Distance 1. Distance 2. Distance 8. Distance 4. Distance 5. 


Bearing. 


Bearing, 


Distance 6. 


Lat, 


5.183 
5.170 
5.156 
5.143 
5.129 
5.116 
5.102 
5.088 
5.07+ 
5.060 
5.046 
5.032 


Dep, 
3.023 
3.045 
3.068 
3.090 
3.113 
3.135 
SS 
3.180 
3.202 
3.22+ 
3.246 
3.268 
5.018 3.290 
5.003 3.312 
4.952 3.333 
Ale Boos 
4.960 3.377 
ATS BOIS 
4.950 3.420 


Ae Ost 
4.900 3.463 
4.885 3.484 
4.869 3.505 
4.854 3.527 
4.839 3.548 
4825 3.569 
4.808 3.590 
4.792 3.611 
4.776 3.632 
4.760 3.653 
HalAe S613 
4.728 3.694 
4:712 3.715 
4.696 3.735 
4.679 3.756 
4.663 3.776 
4.646 3.796 
4.630 3.816 
4.613 3.837 


4.596 3.857 
4.579 3.877 
4.562 3.897 
4.545 3.917 
4.528 3.936 
4.511 3.956 
4.494 3.976 
4.476 3.995 
4.459 4.015 
4.441 4.034 
4.424 4.054 
4.406 4.073 
4.388 4.092 
4.370 4.111 
4.352 4.130 
4.334 4.149 
4.316 4.168 
4.398 4.187 
4.280 4.206 
4.261 4.224 


4.243 4.243 
Dep. Lat. 


Distance 6. 


30° — 45° 


Distance 7. Distance 8. Distance 9 


Lat, 


6.047 
6.031 
6.016 
6.000 
5.984 
5.968 
5.952 
5.936 
5.920 
5.904 
5.887 
5.871 
5.854 
5.837 
5.820 
5.803 
5.786 
5.769 
5.752 


5.784 
5.716 
5.699 
5.681 
5.663 
5.645 
5.627 
5.609 
5.590 
5.572 
poston 
HyoG0 
5.516 
ravi 
5.478 
S52 
5.440 
br ll 
5.401 
5.382 


5.362 
5.343 
5.323 
5.303 
5.283 
5.263 
5.243 
5.222 
5.202 
5.182 
5.161 
5.140 
519 
5.099 
5.078 
5.057 
5.035 
5.014 
4.993 
7 
4.950 


Dep. 


Distance 7. Distance 8. Distance 9. Distance 10. 


45° — 60° 


Dep. 
3.526 


Lat. Dep. 


6.911 4.030 
6.893 4.060 
6.875 4.090 
6.857 4.120 
6.839 4.150 
6.821 4.180 
6.803 4.210 
6.78+ 4.239 
6.766 4.269 
6.747 4.298 
6.728 4.328 
6.709 4.357 
6.690 4.386 
6.671 4.416 
6.652 4.445 
6.632 4.474 
6.613 4.502 
6595 4.53) 
6.573 4.560 


6590 4.589 
6:53 4617 
6.513 4.646 
6493 4,674 
6.472 4.702 
6452 4,730 
GAS a9 
6.410 4.787 
6.389 4.815 
6.368 4.842 
6.347 4.870 
6.326 4.898 
6.304 4.925 
6.283 4.953 
6.261 4.980 
6.239 5.007 
6.217 5.035 
6.195 5.062 
6.173 5.089 
GST 5.116 


6.128 5.142 
6.106 5.169 
6.083 5.196 
6.061 5.222 
6.038 
6.015 
5.992 
5.968 
Sts 
5.922 
5.898 
5.875 
5.851 
5.827 
5.803 
Biche) 
Salon Snood 
5.730 5.582 
5.706 5.607 
5.681 5.632 
5.657 5.657 


Lat. 


5.275 
5.301 
DLs. 
So03 
noe) 
5.405 
5.430 
5.456 
5.481 
5.507 
5.532 


Dep: 


5.248 | 


Lat, 


6.308 
6.392 6.336 
6.364 6.364 


Dep. Lat. 


- Distance 10. 


| Bearing 
Lat. Dep. o 7 
8.638 5.038 | 59 45 
8.616 5.075 | 30 
8.594 5.113 15 
8.572 5.150 | 69 O 
8.549 5.188 45 
8.526 5.225 30 
8.504 5.262 15 
&.481 5.299 | 58 0 
8.457 5.336 45 
8.434 5.373 30 
8.410 5.410 15 
8.387 5.446 | 567 O 
8.363 5.483 45 
8.339 5.519 30 
8.315 5.556 15 
8.290 5.592 | 56 0 
8.266 5.628 | 45 
8.241 5.664 30 
8.217 5.700 15 
8.192 5.736 | 5S 0 
8.166 5.772 45 
8.141 5.807 30 
8.116 5.843 15 
8.090 5.878 | 54 0 
8.064 5.913 45 
8.039 5.948 30 
8.013 5.983 15 
7.986 6.018 | 58 0 
7.960 6.053 45 
7.934 6.088 30 
7.907 6.122 15 
7.880 6.157 | 52 0 
7.853 6.191 45 
7.826 6.225 30 
7.799 6.259 15 
UAH (5293 || sl 0 
7.744 6.327 45 
7.716 6.361 30 
7.688 6.394 15 
7.660 6.428 | 50 0 
7.632 6.461 45 
7.604 6.495 30 
7.576 6.528 15 
7.547 6.561 | 49 0 
7-518 6.594 45 
7.490 6.626 30 
7.461 6.659 15 
7.431 6.691 | 48 0 
7.402 6.724 45 
7.373 6.756 30 
7.343 6.788 15 
7.314 6.820 | 47 0 
7.284 6.852 45 
7.254 6.884 30 
7.224 6.915 15 
7.193 6.947 | 46 0 
7.163 6.978 45 
7.133 7.009 30 
7.102 7.040 15 
7.071 7.071 | 45 0 
Dep, Lat. oF, 


———-590008 S8068855-— 
2 


A TABLE OF THE ANGLES 
Which every Point and Quarter Point of the Compass makes with the Meridian. 


North. Points.| © ? /|Points. South. 
4 rt bad 248 45) 0-1, 
0-14 | 5 37 80) 0-14 
0-94 | 82615] 0-8 


IN. by zu. N. by W. 1 1115 0| 1 S. by E S. by W 
¥ 4 1% 4 345) 1-% 
1-14 | 16 52 30| 1-1 
1-% |19 4115] 1-% 
N.N.E. N.N.W. 2 2230 0| 2 S.S.B S.S.W 
we 2-1, (25 18 45] 2-14 
2-1 |28 780] 2-1) 
2-3, | 30 56 15] 2-3; 
N.E. by N.| N.W. by N.| 3 “ [3345 0| 3 * | S.E. by S.| S.W. by S. 
] 3-1, |36 33 45] 3-1% Fs 
3-14 | 39 22 80] 3-1) 
3-8, | 42 11 16| 3-3 
_ WE. | NW 4" |45 0 of 4 S.E S.W 
4-%, |47 48 457 4-1) 
4-14 | 50 87 80] 4-1 
4-3, |53 26 15| 4-3 
5 ~ 15615 0| 5 -|S.E.by E.|/S.W.by W. 
. b= (69 340] 5-Y, we ec 
5-1 |61 52 30| 5-16 
5-3 644115) 5-% 5 
6 les 0/6 | ESE W's.Ww 
6-Y 17018 45] 6-1, % 
8-44 [13 7 30| 6-4 | 
6-34 75 56 15 6-34 
: : E.by S. | W.bySs 
! 


etl Cag 6 Oe f 
bea. @ Cra? GO La: C 
= a a 8.7 b+ Ceo A 


